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PREFACE 


The Timex/Sinclair User's Encyclopedia is your one definitive reference book for your Timex/Sinclair 
Computer—including the Sinclair ZX80 and ZX81 and the Timex 1000, 1500, and 2068. By deciding to own it, 
you have made an investment in your computing future. It will save you hundreds of hours by bringing material 
from many sources into a single, easy-to-use, alphabetical reference handbook. 


Much of the material here is not available anywhere else. Here you will find the essential background material 
you need to answer your questions and solve problems on the Timex/Sinclair Computer. 


Your User's Encyclopedia guides you through machine operation, BASIC programming, and what's available 
in software and hardware. Your Encyclopedia will quickly pay for itself through product information alone. 
And it is a comprehensive source of information about the whole area of microcomputers. The entries are 
short, clear, self-contained, and understandable. Should you desire additional information, hundreds of 
cross-references point you to related entries in the Encyclopedia. You will find it the most frequently used and 
most highly treasured book in your personal computer library. 


While your User’s Encyclopedia was written in simple language so beginning users can understand it, you will 
continue to find it indispensable as your knowledge of computers grows. It does not offer a detailed coverage 
of the internal electronic details of the Timex/Sinclair Computer. It does, however, provide a complete 
reference for BASIC programming, general operation of the computer and its accessories, and available 
products. 


You will usually use your Timex/Sinclair User’s Encyclopediaas a quick reference source, and probably keep 
it right by your computer, instantly available when you encounter difficulties or want a more complete 
understanding of what your Timex/Sinclair Computer is doing. You will also enjoy just browsing through its 
many, short, easy-to-read entries. This will allow you to easily and casually increase your knowledge of the 
Timex/Sinclair Computer and microcomputers in general. 


The most exciting new developments in the Timex/Sinclair world are in the area of disk-based systems. Access 
to CP/M in particular promises to open up a whole world of free public domain software to Timex/Sinclair 
users. While disk systems are not cheap, the advantages are overwhelming. Fast, easy, data and program 
storage, random files, simple backup procedures, and many other advantages of disk-based systems will 
justify the entry price for many users. As disk drives continue to drop in price, more and more Timex/Sinclair 
users will become diskette users. Accordingly, The Timex/Sinclair User’s Encyclopedia provides detailed 
coverage of available and forthcoming disk systems and of CP/M. 


An especially valuable feature of The Timex/Sinclair User's Encyclopedia is it’s detailed guide for converting 
to Timex/Sinclair BASIC. For each widely used Advanced BASIC Statement which is not implemented in 
Timex/Sinclair BASIC, a short routine is provided to accomplish the same purpose. The syntax and use of 
those advanced BASIC Commands are also described. This makes converting BASIC programs from other 
computers to Timex/Sinclair BASIC much easier. 


The new Timex/Sinclair computers (2068 Personal Color Computer and 1500 16K Computer) were not 
available to retail purchasers at press time. All available information on the new computers is included in the 
Timex/Sinclair User’s Encyclopedia in the expectation that they will be available in late 1983. 


The Timex/Sinclair User's Encyclopedia was produced for you by Gary Phillips & Associates. Gary Phillips & 
Associates also provides User’s Encyclopedias for the IBM PC, Apple, Atari, TI-99, and many other personal 
computers. The Timex/Sinclair User’s Encyclopedia will serve as your first reference source for most 
questions. When you have time to explore a topic in more formal book presentation, manuals from 


Timex/Sinclair and other books provide a valuable backup to the User's Encyclopedia. But when time is 
pressing and you want information fast, you can rely on The Timex/Sinclair User's Encyclopedia. 


The Timex/Sinclair User's Encyclopedia is organized alphabetically, with numbers and special symbols 
following “Z.” Here are some special pointers for understanding the format of the Encyclopedia: 


Variable types in various statements and commands are placed between arrow brackets. For example, <line 
number> means you would use a specific line number from your BASIC program. Similarly, <variable> 
indicates any variable you are using in your program. For example, the statement to display a variable’s value is 
PRINT <variable>. To print out the contents of the variable Count, you would replace <variable> with Count, 
giving PRINT Count. Parentheses ( ) aroundanitemina command or instruction should be typed by the user 
at the keyboard. However, brackets [ ] indicate only that the enclosed material is optional; these brackets 
should not be entered into the computer. Also, q.v. is used after a word or phrase to direct you to other entries 
that you may want to see for additional information (q.v. from the Latin quo vide, “which see”). The names and 
addresses of all software and hardware manufacturers are listed alphabetically in the Vendor's list at the end of 
the book. 


We have made every effort to make your Timex/Sinclair User’s Encyclopedia complete, accurate, and up-to- 
date. The descriptions of products are identified by an “*” following the product name. These may be either 
reviews or brief descriptions to help you find products you may want, or to acquire further information. You will 
need to check with the manufacturer or a retail outlet to verify the suitability of the product for your needs and 
determine its price and availability. Similarly, you should verify any technical information in the Encyclopedia 
before relying on it for a major decision. Neither the authors, Gary Phillips & Associates, nor The Book 
Company will be liable for any errors or omissions in the User’s Encyclopedia. \f you should find an eror, 
omission, or have any suggestions for improvements or additions to future printings or revisions of The 
Timex/Sinclair User’s Encyclopedia, please write or call: 


The Book Company 

Timex/Sinclair User's Encyclopedia 
294 Donahue Street 

Sausalito, California 94965 

(415) 331-2395 


Manufacturers of hardware or software who would like to be included in the next revision of The 
Timex/Sinclair User’s Encyclopedia may send review copies and descriptive literature to the same address. 


Congratulations on deciding to own the one definitive reference source for the Timex/Sinclair Computer. We 
know you will enjoy and profit from it in the months to come. 


Gary Phillips 
James C. March 
Staff of Gary Phillips & Associates 


A Codes. T/S code for A is 38 (HEX 26); inverse 
A is 166 (HEX A6). The ASCII code for A is 65 
(HEX 41); for a, 97 (HEX 61). 


A Diagram symbol for Accumulator. Also stands 
for Address line, and the hexadecimal sign for the 
decimal integer 10: A base 16 = 10 base 10 = 12 
base 8 = 1010 base 2. 


o 
A Symbol for angstrom, equaling one billionth 
of a meter (one nanometer). 


A: CP/M keeps an internal record of which 
diskette drive is currently considered the “default 
diskette” or “default drive.” When you start a 
CP/M session, the default diskette is always A. To 
change the default diskette to B, enter B: To go 
back to A as default, enter A: To determine which 
is the default diskette drive, look at the prompt 
(A> or B>) from CP/M. The CP/M prompt itself 
specifies the default drive (A> for drive A on the 
left, B> for drive B on the right). See CP/M. 


A> CP/M Prompt. This is a program’s way of 
letting you know it is waiting for you to type in 
information. A> is a prompt from CP/M when 
diskette drive A is the default drive. B> is a CP/M 
prompt when the default drive is B. See CP/M. 


A0 Through A15 Lines 7B through 22B on the 
bottom of the edge card connector. This is the 
computer’s address bus available at the rear of 
the computer. See also Bus and Edge Card 
Connector. 


Abacus Controller for TS1000* Aids in switching 
between LOAD and SAVE modes for the cassette 
memory recorder. It has built-in microphone, 


A ® Accounts* 


loudspeaker, and amplifier for sound output. Also 
available for the TS2000. Abacus Electronics. 


ABC, Etcetera* Sorts lists or items into alpha- 
betical order. List length: 65 for 2K RAM, plus 50 
for each additional 1K. Maximum of 700. 2K RAM. 
Wm. Maples. 


Abort To end, in an orderly manner, a program 
which has encountered an error condition, and to 
return the control to an operator or operating 
system. For the T/S 1000, this is accomplished by 
pressing Break/Space key. 


ABS [x] BASIC Function (Function-“G”, Code = 
210). ABS returns the absolute value of the 
expression x. That is, it takes off any negative 
sign. Mathematical notation is | x | which means 
“take the absolute value of x.” The format in 
BASIC is: 
LET <numeric variable> = ABS x 

x may be any numeric expression. For example: 

PRINT ABS -100 

100 
The absolute value of -100 is 100. 


Absolute Value A mathematical term which means 
“take off any negative sign.” The notation is put- 
ting the number of vertical bars ( | ). Thus, if a 
number is positive or zero, | x | =x. If it is negative, 
| x | =-x. See ABS. 


A-bus The primary internal source-bus to the 
Arithmetic Logical Unit in any processor. 


AC Alternating electrical Current. Or, ACcumu- 
lator. Or, ACcess time. 


ACC ACCumulator. Or ACCess time. 


Access Time The time it takes to get a byte of 
information from memory. 


Accessories There are many “add-on” access- 
ories available for the T/S 1000. Most are available 
from third-party vendors advertising through com- 
puter magazines. See Cables and Adapters, Cov- 
ers and Cases, Interface Boards, Keyboards/En- 
hancers, Light Pens, Loading Aids, Memory, Power 
Supplies/Regulators, and Video Boards/Access- 
ories. 

Accounting Software See Accounts, Accounts 
Payable/Receivable, Compusheet, Easy Z Account- 
ing, Economical Accounting Spreadsheet Pro- 
gram, Inex, Memocalc, and Vu-Calc. 


Accounts* Forhomeorsmall business account- 
ing. 16K RAM; cassette. Kopak Creations, Inc. 


Accounts Payable/Receivablie* e Add-A-Switch* 


Accounts Payable/Receivable* Can keep track 
of up to 100 accounts, note the date of the last 
transaction and amount due, search by name or 
number, and list total number of a given account 
type. 16K RAM. Executive Workshop. 


Accts. Payable* Similar to Accts. Receivable". 
(See below.) 16K RAM; cassette. M. Sieder. 


Accts. Receivable* Handles thirty accounts (with 
10 entries per account, plus balance). The pack- 
age includes a schedule of A/R, transfer of balan- 
ces for new entries, plus printout. 16K RAM; 
cassette. M. Sieder. . 

Accumulator A register in which the results of 
arithmetic operations are stored. More than one 
accumulator can be present in a central proces- 
sor. The A register of the 1000’s Z-80 micropro- 
cessor is an accumulator. 


Accuracy Variables in T/S 1000 BASIC are stored 
accurately to about 9 decimal places. Only 8 sig- 
nificant digits are printed. See Floating-Point 
Representation. 


ACIA Asynchronous Communication Interface 
Adapter. 


ACK ACKnowledge character in ASCII, 06 
base 16. This is used in communications to com- 
plete a handshaking sequence. The ACK signal 
indicates that the information has been accepted. 


ACM Association for Computing Machinery 

11 W. 42nd St. 

3rd Floor 

New York, NY 10036 

212-869-7440 
The major international society for computer 
technology. ACM’s publications and special inter- 
est groups will be of interest to many Timex/Sin- 
clair users. For more information, write to ACM or 
find the Journal of the ACM at your library. 


Acoustic Coupler A mechanical instrument for 
connecting the telephone handset to a computer, 
through a modem. The data is converted to 
tones—usually audible—for transmission over 
the phone lines. 


ACS-Debug* For programs written in Machine 
Code, the ASC-Debug will help you find program 
errors by searching memory and giving you the 
contents of the registers. It can be used with 
Acsembler* and Dis-Acsem* too but needs 16K 
RAM to function. ACS Software and Cleva Com- 
puter Ware. 


ACS(x) (ARCCOS) . BASIC Function (function- 
“S”, code=203). This function gives the value of 
the angle (in radians) whose cosine is x. The for- 
mat in BASIC is: 
LET<numeric variable> = ACS(x) 
where x is any numeric expression and -1<x<1. 
To convert radians to degrees, remember that 
2*pi radians = 360 degree. So: 
LET DEGREES = (RADIANS*360)/(2*Pl) 


Acsembler* Assembles programs into Machine 
Code. The listings can be printed. 16K RAM. ACS 
Software and Cleva Computer Ware. 


ACT ACcumulator, Temporary (in the Z80 micro- 
processor). 


Action Games* A collection of five fast-moving 
games. 2K; cassette. Brown Cottage Industries. 


ACZ Check Register* A stand-alone system that 
not only balances your checkbook, but also pro- 
vides asummary of expenses by account, transfers 
this summary into the ACZ General Ledger’, and 
enables a single check to be allocated to several 
accounts. 16K RAM; cassette. Cottage Technology. 


ACZ General Ledger* A two-entry accounting 
program, featuring trial balance, income state- 
ment, equity statement, balance sheet, and more. 
16K RAM; cassette. Cottage Technology. 


A/D “A to D.” Analog to Digital. Conversion 
from a sensor's analog voltages and currents to a 
digital representation. Analog is converted to dig- 
ital, so that the data can be handled by the compu- 
ter. Example: An electrical voltage that represents 
temperature is converted to a number which the 
computer can use. 


A-D Converter* An analog-to-digital, 8-channel 
converter that logs voltages, temperatures, and 
more. Thurnall Electronics. 


ADC Analog-to-Digital Converter. See A/D. 


ADCCP Advanced Data Communication Con- 
trol Procedures. 


Add Characters in Between Existing Characters 
BASIC. When EDITing a line, move the cursor to 
the desired position and then type the character 
you want to add. See EDIT. 


Add-A-Switch* Add-on power switch module 
for ZX81 and TS1000. Features 30 second instal- 
lation. No computer modification required. Hard- 
ware accessory. Zodex. 


Adder è Advance to Top of Page 


Adder A processor unit that performs binary 
arithmetic. 


Addition of Strings To add, or “concatenate,” 
two strings, just place a + sign between them. 
Example: 

LET A$ = “NOW” 

LET B$ = “IS” 

LET C$=A$+“ ”+B$ 

C$ = “NOW IS” 
Addition can be used to input answers from the 
keyboard longer than one character. 
Example: 

10 LET A$ = INKEY$ 

12 IF A$ = “” THEN GOTO 10 

15 PRINT A$; 

20 IF INKEY$ #“” THEN GOTO 20 

30 GO TO 10 
Line 20 makes sure the user has lifted his/her 
fingers off the key (non-repeating keys). Taking 
out line 20 gives you repeating keys. 
Another example: 

LET X$=“BIG” + “DOG” 

PRINT X$ 

BIGDOG 


Addition Primer* Introduces addition of digits 1 
to 10 and illustrates sums with graphic quantities. 
16K RAM; cassette. Mac-Man Software. 


Add-On System or circuitry attached to a com- 
puter to increase memory or performance. For 
the T/S 1000, these include expansion boards and 
other devices that are, for the most part, attached 
to the edge connector at the rear of the computer. 


Address Position of a byte in memory, expressed 
by a number. In the Timex/Sinclair, addresses 
range from 0 to 65,535 [2 to the power 16, minus 
1]. See Address Notation. 


Address, Run Time See Run Time Address. 


Address Book* Keeps track of your address and 
phone lists. All entries can be added to, changed, 
or deleted. You can print out entries or labels in 
alphabetical or zip code order or by some other 
code you define and enter. 16K RAM; cassette. 
Intercomputer, Inc. 


Address Book* Keeps track of up to fifty names, 
addresses, and telephone numbers. Will search 
file by names, telephone numbers, or zip codes. 
16K RAM; cassette. American Micro Products, 
Inc. 


Address Book* Holds up to 100 names, addresses, 
and phone numbers on each tape. It is both menu- 
and INKEY$-driven. 16K RAM; cassette. R. A. 
Tec. 


Address File/Mailing List* A menu-driven pro- 
gram that creates a file of names, addresses, and 
two pieces of information, which can then be 
used to search the file. Envelopes may be addressed 
using the ZX printer. Useful for mailing lists of all 
types. Basco. 


Address List Software See Mail List Software. 


Address Mark 8-bit code placed at the begin- 
ning of specific fields on a diskette track, such as 
index, identification, data, or deleted data. 


Address Notation You will see an address for the 
Timex/Sinclair written in one of two forms, decimal 
or hexadecimal. 

Decimal is base 10. In base 10, the possible 
addresses for the T/S are between 0 and 65535. 
Hexadecimal is base 16. It is another way to write 
the same number. Hexadecimal is closer to the 
way the computer stores a number. In base 16, the 
possible addresses for the T/S are between 0 and 
FFFF. To show that a number is hexadecimal, an 
“H” is put at the end of the number (ex: 400 H). 
See also Hexadecimal Conversion to Decimal. 
Some addresses are used so often by the compu- 
ter that they are given names. These are called 
system variables. See also System Variables. 


Adhesive Tab Diskette Write Protection. A disk- 
ette is write-protected if it does not have a write- 
protect notch about one inch down on the right 
hand side. The notch could be missing altogether 
or covered over with an adhesive tab. This blocks 
a small spring-loaded switch or a light beam 
inside the diskette and is sensed by DOS diskette 
driver programs. You are then prohibited from 
changing or deleting files, copying files onto the 
diskette, or reformatting it. 

It is a good practice to put an adhesive tab (sup- 
plied with boxes of diskettes) over the write-pro- 
tect notch of any important diskette before you 
use it, unless you need to write data on the 
diskette. 


Advance One Line on the Printer The BASIC 
statement LPRINT by itself gives a blank line. 


Advance to Top of Page Printer Form Feed. 
Form Feed (FF) is an ASCII control character. 
When an ASCII printer receives this character, it 


Advanced Budget Manager* è Alphabet* 


feeds paper to the top of the next page. For the 
command to work properly, you may need to 
adjust the paper in the printer so it is at the top ofa 
page after a form feed. Though the Timex printer 
does not support this feature, most serial line 
printers that attach through an RS-232 port (ZX- 
99, for example) do. 


Advanced Budget Manager* A forecasting pro- 
gram, combined with a financial database. Menu 
options include data input/review; income/ex- 
pense analysis—actual and projected—by month, 
category, or total; six income and twenty-four 
expense categories; and more. Includes a built-in 
save feature, print routine, and easy-to-understand 
instructions. 16K RAM; cassette. Softsync, Inc. 


Advanced Math* Performs complex multiplica- 
tion of numbers with more than two digits. 16K/48K; 
TS2000. T-S Systems. 


Adventure to Korvas (Voyager Il)* You mustland 
ona treacherous planet and save your comrades. 
16K RAM; cassette. Horizon Simulations. 


Adventure 1* A fantasy adventure game. You 
must search caves to find the treasure, while 
avoiding snakes and dragons. Designed by Aber- 
soft. 16K RAM; cassette. Available from both 
Abersoft and Graphicomp. 


AERCO The manufacturer of FD-ZX floppy disk 
interface and CP/M for the T/S, as well as other 
peripherals. See Disk Drives (Used), Disk Sys- 
tems for T/S, and FD-ZX. 


Ahamur* Tests your ability to rule your own 
island. 16K RAM; cassette. Maranatha. 


Air Traffic? A quick-playing multi-level game in 
three bombers under attack by your foe’s battle- 
ship and missiles. To survive, you must destroy 
the ship and the enemy city. 16K RAM; cassette. 
Intercomputer, Inc. 


Air Conditioning* Calculates the air-conditioning 
needs for thirty-two different types of buildings. 
16K RAM; cassette. Utilities Engineering. 


Air Traffict A quick-playing multi-level game in 
which you and your plane avoid other planes and 
looming buildings. 2K RAM; cassette or listing. 
MicroSync Software. 


Airplane Instrument Flight Simulator* Fly your 
computer on a multi-leg flight and come in for an 
instrument-guided landing. 16K; cassette. Rose- 
tronix. 


Algebra* Want to learn high school algebra for 
solving equations? This is the one for you. 16K 
RAM; cassette. American Micro Products, Inc. 


Algorithm A generalized procedure for solving a 
problem, with step-by-step specifications, end- 
ing ina finite time. In the programming process, a 
problem is stated, an algorithm developed for its 
solution, the solution steps flowcharted, and the 
program developed from the flowchart. 


Alien* Your space ship is being chased by dan- 
gerous aliens. 16K RAM; cassette. Kopak Crea- 
tions, Inc. 


Alien Invasion* The aliens are overrunning the 
earth, and only you can save the planet. They 
advance towards you in thirteen rows, seven to a 
row. 16K RAM; cassette. Softsync, Inc. 


All About Brain Waves to Electronic Speech* Learn 
how to control your ZX81 or TS1000 by interfac- 
ing your brain waves and the computer. 16K; 
cassette. Rosetronix. 


All About Finding Real Gold in California* Learn 
how and where to find the biggest nuggets and 
cashin on your findings. 16K; cassette. Rosetronix. 


Allocation of Space Assigning particular areas 
of memory (internal, diskette, etc.) to particular 
files, programs, or functions. Allocation is some- 
times done by a programmer, sometimes auto- 
matically by a program, such as BASIC (or 
CP/M). 


Alpha and Beta Test Sites A test site helps the 
originators of a hardware or software product test 
it in a real-world situation. 

Alpha test usually involves only a very few com- 
panies or individuals who realize that the product 
is incomplete or may have flaws. Alpha testers 
often work for the originating company or are 
otherwise closely related. 

Beta test sites are generally larger in number. 
They expect that the product is essentially com- 
plete and correct, and test it in a real-world pro- 
duction situation. If errors are discovered, the 
originators ordinarily attempt to fix them rapidly 
so the beta sites can stay “on the air” with the new 
product. If numerous or serious bugs are found, 
the product may have to go back to alpha testing 
until an improved version can be presented for 
another round of beta testing. 


Alphabet* For the kids in the family (4 and up), 
here’s an alphabet teacher employing large upper/ 


lower case graphics. 16K RAM; cassette. Fisher- 
Marriott Software. 


Alphabet Primer* Provides an introduction to 
the alphabet. 16K RAM; cassette. Mac-Man Soft- 
ware. 


Alphabetical Order of String Variables To put 
string variables into alphabetical order, use the<, 
>, =, 2, and < operators. A string is less than 
another string if it comes before the other string in 
alphabetical order. For example: 

10 LET A$ = “MARCH” 

20 LET B$ = “PHILLIPS” 

30 IF A$ < B$ THEN PRINT A$ 

40 IF B$ < = A$ THEN PRINT B$ 
RUNning this program would print “MARCH” 
since “MARCH” comes before “PHILLIPS” in 
alphabetical order. 
For non-letter characters, the “alphabetical” order 
is given by the code values for the characters. 
Notice: numbers come before letters, punctua- 
tion characters come before numbers. 
A string variable (A$) is “less” than another (B$) if 
the first character that is different in A$ has a 
lower T/S code than the corresponding character 
in B$. Notice that the space and most marks of 
punctuation will “sort before” (or “compare less 
than”) the letter “A” by this rule. 


Alphanumeric A set composed of all alphabetic 
and numeric characters. 


Alterable Memory Storage media, such as RAM, 
diskette, or cassette, which can be written onto or 
changed. 


Alternating Current Any signal not constant is 
considered alternating current; however, this term 
usually means that the current changes polarity 
on a regular basis. 


ALU See Arithmetic Logic Unit. 


Aluminum Enclosure—EC11* A custom enclo- 
sure for your computer. 11 x 9 x 3.5 inches. E-Z 
Key. 


Aluminum Enclosure—EC14* Another custom 
enclosure for your computer. 14 x 9 x 3.5 inches. 
E-Z Key. 

Amazing* The mouse tries to eat the cheese 
before the cat eats the mouse. Biocal Software. 


Ampere Measurement of electrical current: the 
actual number of electrons moving past a stated 
point per second. 


Alphabet Primer* ¢ AND 


Amplifier A device or circuit that increases the 
power or strength of a signal. 


Anagrams* A challenging series of forty ana- 
grams which you must unscramble, using clues 
and prompting from the program. 16K RAM; 
cassette. Mindware Inc. 


Analog An electrical signal with a continous 
range of voltage or current values. In contrast to: 
digital. 


Analog interface Board* Aboard with 8-bit analog- 
to-digital and digital-to-analog channels with var- 
iable connection configurations. This high-speed 
interface allows you to interact with other compu- 
ters and comes with software for spectrum analy- 
sis and digital scope. Available fully assembled or 
in a kit, for you do-it-yourselfers. Computer 
Continuum. 


Analysis* This stock analysis tutorial teaches 
fundamental forecasting of earnings and market 
data. 16K RAM; cassette. Orion's Belt Enterprises. 


Analyzer A device that checks or regulates a 
component, board, or system and presents the 
data for review. 


AND Term for a logical procedure defined by 
the rule: If A AND B are 1, then C is 1, otherwise C 
is 0. For logical situations, such as the conditional 
test in an IF statement, substitute TRUE for 1 and 
FALSE for 0. For example: 

10110111 

10001100 

10000100 


AND BASIC Function (shift-“A”, code=218). AND 
in T/S 1000 BASIC works differently than AND in 
other BASICs. 
A AND B, where A and B are numeric expres- 
sions, returns A if B #0, or 0 if B=0. 
A$ AND B,where A$ is a string expression and Bis 
a numeric expression, equals A$ if B #0, or “” if B 
=0. 
The AND function allows you to do some very 
compact coding. 
Example: 
5 SLOW 
10 PRINT. “USE THE 1-8 KEYS TO MOVE 
THE” “DOT IN THE DIRECTION SHOWN 
BY”,“THE GRAPHICS CHARACTERS”. 
20 LET X=0 
30 LET Y=0 
40 PLOT X,Y 


10 


Angles* è Architecture 


50 LET K$=INKEY$ 
60 IF K$ =” THEN GOTO 80 
65 UNPLOT X,Y 
70 GOTO 40 
80 IF K$ <“1” OR K$ >“8” THEN GOTO 65 
100 LET X=X+(1 AND (X<63 AND (K$="2” 
OR K$="3” OR K$=“8”)))-(1 AND (X>0 AND 
(K$=1" OR K$=“4” OR K$=“5”))) 
110 LET Y=Y+(1 AND (Y<43 AND (K$=“1”OR 
K$="2” OR K$="7”")))-(1 AND (Y>0 AND 
(K$="3”" or K$="4” OR K$="6"))) 
120 GOTO 40 
AND is also used in a totally different way in the IF 
statement. 


Angles* Children in grades 5-10 can learn to 
use protractors. 16K RAM; cassette. AVC Software. 


Animated Graphics Programming Course* Make 
up anew animated graphics game to control with 
your joysticks. 16K RAM. Hensley and Associates. 


A/nnnn_ BASIC Error Code. T/S 1000 error code 
meaning an invalid argument was used for the 
SQR, LN, ASN, or ACS functions. Examples: 

SQR - 1 

LNO 

ACS 2 

ASN - 1.1 
All these examples give A/nnnn where nnnn is the 
line number of the statement in the program (or 0 
if given as a command). To avoid this error, follow 
these rules: 

SQR x must have x > 0 

LN x must have x 2 0 

ACS x must have -1<x <1 

ASN x must have -1 <x <1 


ANSI 


Anti-Log BASIC. The anti-log of x is the value of 
the number whose log is x. To get anti-logs for 
natural logs (base e), use the EXP function. See 
also LN and EXP. 


American National Standards Institute. 


' APL A Programming Language, invented by 


Kenneth Iverson. It is used for algorithmic inter- 
active programming. 


Append To add to the end of a character string 
or list. 


Applications Software A software package is a 
group of computer programs, possibly including 
data files and documentation, that perform a 
function or group of related functions on the 
computer. These are called applications software 


when they aid the user in external tasks. Exam- 
ples would be a word processing package, an 
accounting package, etc. Systems software pack- 
ages, on the other hand, facilitate the use of the 
machinery; these include disk operating systems 
and program development packages. 


Appointment Calendar* Creates alist of appoint- 
ments and engagements for a day or a month. 
ADD, CHANGE, or DELETE up to eight entries for 
each of 31 days. 16K RAM; cassette. Heath Com- 
puter Services. 


Appointment Calendar* Includes an appointment 
calendar display for each month, and an address 
and mailing list facility. 16K RAM; cassette. Simu- 
lation. 


Appointment Planner* Your appointments may 
be listed by day, month, or by the appointment 
itself. Blinking dates indicate when you have 
appointments. 16K RAM; cassette. CRC Software. 


Appolo* Your fully equipped defensive missile 
base vs. the incoming enemy missiles! 16K RAM; 
cassette. Just Games. 


Arbitration Management of various claims of 
competing systems or processes for a limited 
resource. Bus arbitration allocates a system bus 
among the sub-system components, i.e., the CPU, 
internal memory, disk controller, and other devices. 


Arcade Fun* Three arcade-type games: Escape, 
Trap, and Snake. 16K RAM; cassette. Compuwiz 
Software. 


Arcade Games (FG1016)* The player must pro- 
tect the planet Tai from harm and save the galaxy. 
16K RAM; cassette. Intercomputer Inc. 


Arcade Games Package* Includes Tank Zap— 
shoot the tanks before they shoot you—and Tic 
Tac Toe. 16K. Ken Doggett. 


Arcade Master Sound Module* This plug-in mod- 
ule can create almost any sound or music in 
three-part harmony. It also includes two TTL I/O 
ports with mating connectors for Atari joysticks. 
In kit form or pre-assembled. Hurricane Electronics. 


Arccosine BASIC. See ACS. 


Architecture The special selection, design, and 
interconnection of the principal components of a 
system. In a microprocessing unit this could be 
the number and function of registers, the instruc- 
tion addressing modes, and the bus structure and 
timing. 


Arcsine © Array Variables, String—Storage Form 


Arcsine BASIC. See ASN. 
Arctangent BASIC. See ATN. 


Argument Data passed from one process or 
program to another. Similar to a football pass, 
except that one or more bytes of data replaces the 
football. Also, the receiver is a program. The 
sender may be a program or a person typing the 
data onto a command line to be “passed” to a 
program. The most common instance would be 
passing a value in a function call. Example: LEN 
A$. Here A$ is the argument of the LEN function. 


Arithmetic* Teaches math fundamentals (pre- 
school and elementary school age). 16K RAM; 
cassette. American Micro Products, Inc. 


Arithmetic Expression See Numeric Expression. 


Arithmetic for the Under 8’s* Children can learn 
and practice basic arithmetic with these four pro- 
grams. Problems are at several levels of difficulty. 
16K; cassette. Rose Cassettes. 


Arithmetic Logic Unit (ALU) The element in the 
central processor which performs basic data 
manipulations, such as add, subtract, comple- 
ment, negate, rotate, AND, and OR. 


Arithmetic Statement An instruction specifying 
an arithmetic operation. 


Ark, The* A multiple choice game that is based 
on the Bible. Christian Software. 


Armegon* Defend your space fortress against 
the Zardex invaders with your laser cannons. 16K 
RAM; cassette. The Lamb’s Software. 


Around Europe in 80 Hours* To win the $20,000 
wager, you must travel around Western Europe 
and collect a souvenir from each capital city 
within 80 hours. 16K RAM; cassette. Gladstone. 


ARQ Automatic ReQuest for repeat. In telecom- 
munications, a device capable of determining 
whether it has correctly received information 
transmitted from another source. It may automat- 
ically request a repeat transmission. 


Array A group of data items identified by one 
name. Each item can be located by its subscript; 
subscripts are a set of numbers indicating the 
placement of each item in the group. 


Array Variables, Numeric—Storage Form BASIC. 
As with all variables, numeric array variables are 
stored in memory between the address of VARS 
and E__LINE. VARS is the system variable which 


has the starting address for the variables section 
of memory. E_LINE is the system variable holding 
the ending address of the variables section. 

The array is stored in memory according to a 
strict set of rules. The first byte of the numeric 
array is the label byte. The first three bits of the 
label byte are always “100”. This identifies the 
variable as an array of numbers. The last five bits 
of the label byte are the number formed by taking 
the letter code of the array name and subtracting 
32. In other words, the formula for calculating the 
first byte of an array of numbers is: 128 + CODE 
(letter name of the array) -32. 

The next two bytes of the array variable tell how 
many more bytes of memory the array uses. 
These two bytes make it easy to skip over the rest 
of the array. The next byte tells the number of 
dimensions in the array. This byte is followed by 
two bytes for each dimension which gives the size 
of that dimension. Finally, the actual numbers in 
the array are stored, five bytes each—one expo- 
nent byte and four mantissa bytes. The array 
numbers are stored in ascending order of the 
dimension values. If you think of the dimensions 
of the array as being digits of a number, then the 
array elements are stored in ascending order of 
the number formed by these digits (i.e.,11<12< 
21 < 22 < 31 < 32). For example: DIM A(3,2) is 
stored A(1,1); A(1,2); A(2,1); A(2,2); A(3,1); A(3,2). 


Array Variables, String—Storage Form BASIC. 
As with all variables, string arrays are stored in 
memory between the address of VARS and 
E__LINE. VARS is the system variable holding the 
starting address of the variables section of memory. 
E_LINE is the system variable holding the ending 
address. 

The array is stored in memory according to a 
strict set of rules. The first byte of the string array 
is the label byte. The first three bits of the label 
byte are always “110”. This identifies the variable 
as astring array. The last five bits of the label byte 
are the number formed by taking the letter code of 
the array name and subtracting 32. In other 
words, the formula for calculating the first byte of 
a string array is: 128 + 64 + CODE (letter name of 
the array) -32. 

The next two bytes of the array variable tell how 
many more bytes of memory the array uses. 
These two bytes make it easy to skip over the rest 
of the array. The next byte tells how many dimen- 
sions the array has. This byte is followed by two 
bytes for each dimension which give the size of 
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Arrow Down è Aspect Editor/Assembler* 


that dimension. Finally, the characters of the 
array are stored, one byte each. The strings of the 
array are stored in ascending order of the dimen- 
sion values. If you think of the dimensions of the 
array as being digits of a number, then the array 
elements are stored in ascending order of the 
number formed by these digits. For example: 
DIM A$(3,2) is stored A$(1,1); A$(1,2); 
A$(2,1); A$(2,2); A$(3,1); A$(3,2) 


Arrow Down Shift-"“6”, Code = 113. Pressing the 
down arrow key moves the cursor down one line. 
This is how a BASIC program line is selected for 
EDITing. The key can also be used in a BASIC 
program to control movement on the screen. 
Example: 

100 LET D = CODE (INKEY$) 

200 IF D = 113 THEN LET X=X-1 


Arrow Left Shift-“5”, Code = 114. Pressing the 
left arrow while EDITing a line in BASIC will move 
the cursor to the left. This is how the cursor is 
positioned for inserting and DELETEing. The key 
can also be used in a BASIC program for control- 
ling movement on the screen. Example: 

100 LET D = CODE (INKEY$) 

200 IF D = 114 THEN LET X=X+1 


Arrow Up Shift-“7”, Code = 112. Pressing the 
up arrow key moves the cursor up one line. This 
move the cursor to the right. This is how the cur- 
sor is positioned for inserting and DELETEing. 
The key can also be used in a BASIC program for 
controlling movement on the screen. Example: 

100 LET D = CODE (INKEY$) 

200 IF D = 115 THEN LET X=X+1 


Arrow Up (Shift-“7”, Code = 112). Pressing the 
Up Arrow Key moves the cursor up one line. This 
is how a BASIC program line is selected for EDIT- 
ing. The key can also be used in a BASIC program 
to control movement on the screen. Example: 
100 LET D = CODE (INKEY$) 
200 IF D= 112 THEN LET Y=Y+1 


Art and Fun* Includes six programs: Noughts 
and Crosses, Battleships, Board Game, Sketch 
Pad, and two pattern generators. 16K RAM; cass- 
ette. A. Parsons. 


Art of Programming the 1K ZX81, The* By M. 
James and S. M. Gee. An excellent British intro- 
duction to what can be done in limited memory. 
Bernard Babani Ltd. 


Art of Programming the 16K ZX81, The* By M. 
James and S. M. Gee. A more advanced treatment 
of programming the Timex/Sinclair. Includes game 
programming, methods and utilities for large 
programs, and an introduction to Machine lan- 
guage. It covers many applications with sample 
programs for text editing, financial analysis, and 
graphics. Bernard Babani Ltd. 


Artillery* The player must protect his home 
town from enemy planes. There are variable gun 
angles, but ammunition is limited. Biocal Software. 


Artist* Make your own paintings on the screen. 
Combines a mixture of graphics and alphanumer- 
ics; graphic specifications that define lines and 
circles; and facilities to create, save, and recall 
your designs. 16K; cassette. Ksoft. 


ASCII American Standard Code for Information 
Interchange. ASCII character codes are widely 
used in microcomputers. The T/S, however, has 
its own unique codes. See Character Codes and 
Significance. 


ASCII Communications Firmware* You can com- 
municate with larger minis, mainframes, or other 
micros by converting your T/S 1000 code to 
ASCII. CAI Instruments Inc. 


ASCII Keyboard A keyboard which includes three 
cases for each character: upper case, lower case, 
and control. This keyboard provides keys for the 
set of ASCII characters. 


ASCII to T/S Code Conversion Table The T/S 
1000 uses non-standard codes for storing letters, 
numbers, and graphic characters. To convert 
from ASCII to T/S code, see Character Codes and 
Significance. 


ASN(x)(ARCSIN) BASIC Function (function-“A”, 
code=202). This function returns the value (in 
radians) of the angle whose sine is x. The format 
in BASIC is: 

10 LET<numeric variable> = ASN(x) 
where x is a numeric expression and -1<x<1. 
To convert radians to degrees, remember that 
2*PI radian = 360 degrees. So: 

LET DEGREES = (RADIANS*360)/(2*PI) 


Aspect Editor/Assembler* This program, design- 
ed for the Sinclair Spectrum,uses all instructions 
supplied by Intel. It includes a full editing pack- 
age and a set of pseudo-ops that can be included 
in routines. Coding is assembled at fixed addresses 
but may execute anywhere. Bug-Byte Software. 


ASR Automatic Send Receive. A terminal hav- 
ing not only a keyboard and printer, but also an 
automatic reading and recording device, such as 
a cassette tape unit or a paper tape reader and 
punch. 


Assembler A program which converts Assembly 
language statements into Machine language code. 
It is a compiler for Assembly language programs. 


Assembler Synonym for Assembly. See Assem- 
bly fora description of this programming language. 


Assembler/Debugger ZXAD (PT4003)* This two- 
pass Assembler utilizes Zilog and mnemonics with 
labels and symbols. It includes eight pseudo-ops 
and a syntax check. The debugger features exam- 
ine and modify, and line renumbering. 16K RAM. 
Intercomputer Inc. 


Assembly Language Also, Assembler language. 
A programming language closely related to the 
Machine language of the computer. The T/S 1000 
uses a Z-80 processor chip. Therefore, the T/S 
assemblers convert Z-80 Assembly language into 
Machine language. We can only give a brief intro- 
duction to Assembler here, with references for 
further study. 

Usually an Assembler program is longer and 
more difficult to understand (and to code) thana 
BASIC program to perform the same process. 
Originally only Assemblers were available for 
writing programs. The tedious and time-consuming 
nature of Assembler programming led to the 
invention of “high-level” languages, such as BASIC, 
FORTRAN, COBOL, and Pascal. These languages 
greatly abbreviate the description of the work to 
be done by the computer. A complex translation 
process is required to turn the high-level program 
into a Machine language program that the Z-80 
can use. This translation process is time-consum- 
ing and usually results in a Machine language 
program that runs many times slower than a cor- 
responding program written in Assembler. 

The compiled program is also usually many times 
larger than a corresponding program written in 
Assembler. Why is this? Because higher level 
languages simplify the programmer's job by using 
very general program procedures which can handle 
all possible circumstances in which the state- 
ments might be used. Since, for a particular pro- 
gram, only a small fraction of this generalized 
code is needed, much of the code produced by 
the compiler is superfluous. The information 
required to specify whether or not it is needed is 


ASR @ Assembly Language 


exactly what was left out in simplifying the higher 
level language. 

Interpreted languages (such as BASIC) have an 
additional performance disadvantage. They do 
the translation of higher level source code into 
executable Machine Code every time the pro- 
gram is executed, rather than only once. 
Assembly language programs can run much fas- 
ter, use less memory, and access more special 
machine-level functions such as direct I/O devi- 
ces, than BASIC or other high-level languages. 
Assembler is popular with software houses for 
writing programs that must run very fast (action 
games or programs to run fast. devices such as 
disk drives, etc.). But because Assembler is harder 
to code, few individual users write programs in 
Assembler. Those who do ordinarily write only 
selected time-critical or highly specialized rou- 
tines. More commonly, a program written largely 
in, for example, BASIC may use a short section of 
code written in Assembler to do one particular 
time-critical or memory-critical task. The Assem- 
bler code will be called as a subroutine by the 
BASIC program. 

In summary, Assembly language is a highly tech- 
nical language more adapted to the needs of the 
2-80 processor than to the needs of the T/S user. 
It is invaluable when speed or memory size is 
critical, for highly specialized applications and 
for commercial software development. But for 
most T/S users it will not be practical to use 
Assembler as a regular programming language. 
They will rely on commerical software packages 
or write programs in a high-level language such 
as BASIC. If an Assembly language program or 
subroutine is required for your application, pay- 
ing an experienced Assembly language program- 
mer would be considered an alternative to learn- 
ing Assembler. But if you enjoy getting to the nuts 
and bolts of the computer, Assembly language is 
the quickest route to the inside workings of the 
Z-80. To learn more about Assembler, see the 
following books: 


TITLE AUTHOR PUBLISHER 

Programming the Z80 Rodney Zaks SYBEX 

280 Assembly Lance Leventhal Osborne 

Language 

Z80 User's Manual Joseph Carr Reward 
Books 

280 and 8080 Assembly Spracken Hayden 


Language Programming 
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Asset Stripper* e Automatic Repeat Function* 


Asset Stripper* An investment game for one 
player. 16K; cassette. Mindware Inc. 


Assign Give a value to, as in the LET command. 


Assignment Giving a value to a variable. In 
BASIC, a simple assignment would be: 

LET X=5 
This assigns the value 5 to the variable X. 


Association for Computing Machinery See ACM. 


Astrology* Computes the positions of the astro- 
logical elements and produces your personality 
profile and analysis. Includes an instruction book- 
let. Professional version available. 16K; cassette. 
L&S. 


Astronomer’s Guide* These two astronomy pro- 
grams for amateur and experienced astronomers 
offer constellation maps, as well as more techni- 
cal functions. 16K; cassette. Softsync Inc. 


Astronomy Learning Aid* A completely docu- 
mented package to help teach astronomy to jun- 
ior high students. Includes material on stars and 
constellations. 16K; cassette. M. Brietic—Matt- 
soft. 


Astro-Utilities* This menu-driven program cal- 
culates the Julian date, sidereal time, rises and 
sets, altitude/azimuth, etc. 16K RAM; cassette. 
Robert C. Moler. 


Asynchronous An event or device which does 
not have the same timing as the central process- 
ing unit. 
AT#2 BASIC Function (function-“C”, code=193). 
Optional part of PRINT or LPRINT statement. The 
AT statement allows control of where the next 
items are to start printing on the screen or on the 
printer. For the screen, use AT I,c where | is the 
line number wanted (0 is at the top, 21 is at the 
bottom) and c is the column wanted. (0 is at the 
left, 31 is at the right.) The line and column 
numbers can be any numeric expression. Try this: 

10 LET LINE=20*RND 

20 LET COLUMN=20*RND 

30 PRINT AT INT LINE, INT COLUMN;’* 

(SINT LINE;“,”; INT COLUMN;”)” 

40 GOTO 10 
An AT l,c in an LPRINT works the same way 
except the line number (I) is ignored. TAB c can 
be used instead. See TAB. 


ATE Automatic Test Equipment. These devices 
and/or programs (usually ROM resident) auto- 


matically perform routine checks on equipment. 
The tests may occur in response to an event, such 
as powering on or resetting the system, or ona 
time-scheduled basis. 


ATN(x) BASIC Function (function “D”, code=204). 
This function returns the value (in radians) of the 
angle whose tangent is x. The format in BASIC is: 
10 LET<numeric variable> = ATN(x) 

where x is any numeric expression. 

To convert radians to degrees, remember that 
2*PI radians = 360 degrees. So: 

LET DEGREES = (RADIANS * 360)/(2*P1) 

Atoms* Aninstructional game for 1-6 high school 
students. Players learn nuclear and electronic 


configurations for chemistry and physics. 16K 
RAM; cassette. AVC Software. 


AT&T 


Attenuation The reduction in strength of an 
electrical impulse. 


American Telephone and Telegraph. 


Auto Maintenance* You can keep track of such 
things as oil/filter changes, tune-ups, alignments, 
and lubrication on from one to three cars. It 
includes other useful functions. 16K; cassette. 
Johnson. 


Auto Record Keeper (F101)* Records expenses 
including gas, oil, repairs, car payments, and 
insurance. Screen displays provide year-to-date 
expenses, cost per mile, and miles per gallon. 16K 
RAM; cassette. Software Development Associates. 


Auto Repeat Module* This easy-to-install module 
will give you automatic repeat when you hold 
down akey for 1.5 seconds or longer. Data-Assette. 


Autofile* Create your own database with this 
electronic filing system. 16K RAM; cassette. Kopak 
Creations, Inc. 


Automatic Program Execution BASIC. A way to 
SAVE a program on tape so that, when LOADed, 
the program starts automatically. This is useful 
since LOADing a program and then typing RUN 
clears all the variables. To get a program to exe- 
cute automatically, include a SAVE statement in 
your BASIC program. To save the program, 
GOTO the line with SAVE in it. When the program 
is LOADed again, it will automatically start exe- 
cuting the statement following the SAVE statement. 


Automatic Repeat Function* Adds a repeat func- 
tion to all T/S keys. Includes built-in self-testing 
and LED. Kabre Electronics. 


Autorem* Automatically creates an empty REM 
statement which is the correct size to contain a 
given Machine Code program. 1K; listing. J. 
Towers. 

Aux. Bank Book* Has room for forty-five incom- 
ing and thirty outgoing checks per day. Prints out 
deposit slips for general ledger totals. 16K RAM; 
cassette. M. Sieder. 


AV AVailable. 


Autorem* è AV 
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B Codes. T/S code for B is 39 (HEX 27); inverse 
B is 167 (HEX A7). The ASCII code for B is 66 
(HEX 42); for b, 98 (HEX 62). 


B Bis used as an abbreviation for Bytes, when 
referring to memory; or Baud rate, when referring 
to communications. KB = 1000 bytes or baud 
(technically 1K = 1024 bytes). 


B Bus line. Also: The hexadecimal symbol for 
the decimal number 11: B base 16 = 11 base 10 = 
13 base 8 = 1011 base 2. 


B: CP/M—Change Default or Current Diskette 
Drive. CP/M keeps an internal record of which 
diskette drive is currently considered the “default 
diskette” or “default drive.” When you start a 
CP/M or BASIC session, the default diskette drive 
is always A. To change the default diskette drive 
to B, enter B:. To go back to A as default, enter A:. 
To determine which is the default diskette drive, 
look at the prompt (A> or B>) from CP/M. 


B> CP/M Prompt. A> is a prompt from CP/M if 
you are working on diskette drive A (the leftmost 
drive) as the default drive. B> is prompt from 
CP/M if you are working on drive B (the rightmost 
drive) as the default drive. OK is the prompt from 
CP/M BASIC or BASICA, indicating that you can 
now enter a BASIC command or statement. 

? is the prompt from a program written in the 
BASIC language which is running and needs you 
to type in data to answer a question. In this case it 
is a good idea to include a description such as 
“Enter check amount 9999.99” in the program, so 
the operator (or you) will know exactly what 
should be entered in response to the ? prompt. An 


B e Bactrac* 


example of how to do this: 
100 PRINT “ENTER CHECK AMOUNT 
9999.99” 
110 INPUT CHECKAMOUNT 
This will give the operator using the program this 
prompt on the screen: 
ENTER CHECK AMOUNT 9999.99 ? 
See CP/M. 


Bach Box* Connects your computer and any 
audio amplifier to create pseudo-polyphonic sound. 
Assembled or in kit form. Rave Research. 


Back ’em in Monzxer* A graphic maze game. 
16K RAM; cassette. Banta Software. 


Backgammon* This computer version of the 
classic game of Backgammon uses all the normal 
rules. Hewson Consultants. 


Backgammon and Dice* Graphics are featured 
in this Machine Code game. Kopak Creations Inc. 


Background Program A low-priority program 
which is run when the processor has nothing else 
to do. See Foreground Program. 


Backplane Also called a motherboard, it is the 
physical area in a system where the boards plug 
in. It usually contains the buses of the system in 
either printed circuit or wire-wrap form. 


Backup Cartridges* After you have loaded your 
program, you can use this routine and the SAVE 
command to make backup copies. Katt’s Com- 
puters. 


Backup Copy A duplicate copy of a program or 
data stored on a different diskette or cassette, in 
case of loss or damage to the original. 


Backup Copy of a Diskette See PIP. 


Backup of Diskettes Because diskettes can be 
rendered unreadable by physical damage, mag- 
netic contamination, or dirt, it is wise to keep at 
least two copies of any important information. 
CP/M and other disk systems have utilities for 
making backup copies. 

In CP/M, use PIP or other copy routines to copy 
selected files to a “backup” diskette. PIP (possi- 
bly with *.* file name to get all files) has the advan- 
tage of reorganizing fragmented files (see Frag- 
mentation). See File Management. 


Bactrac* Aneat-the-dots game with 54 possible 
configurations. 16K RAM; cassette. The Lamb’s 
Software. 
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Bad Sector è BASIC—Edlitor 


Bad Sector A sector on the diskette which will 
not read/write data correctly. Usually due to a 
minor physical flaw in the diskette. One or two 
bad sectors will not seriously affect the diskette’s 
use; CP/M will mark them as bad and avoid using 
them. More than a few bad sectors, however, indi- 
cates the diskette should be used as a frisbee 
rather than to hold your valuable data. 


Bank Usually 64K of memory. 


Bank and Tax Register* Maintains a full year of 
transactions, including date, category, and amount 
for each item. You can recall data by any combi- 
nation of factors. Editing is easily performed. 
Screen or printer provides column headings, 
totals, and grand totals. 16K RAM; cassette. 
Simulsion. 


Bank Select Or Bank Switching. A method of 
extending a computer’s RAM memory. Each bank 
responds to the same addresses, but only one is 
active at a time. 


Bank Switching See Bank Select. 


Bar Chart* This program plots numeric tables 
using a scales histogram. It is especially useful for 
keeping track of expenses. Biocal Software. 


Bar Code The consumer product information 
code. The bars of various thickness found on 
many store items represent a bar code that is 
unique for each product. By reflecting light off 
this bar code into a photoelectric cell, the bar 
code is converted into bytes of information ina 
computer. The computer can then identify the 
product, its price, number of units left, etc. 


Bartender’s Window* Amenu-driven recipe mix- 
ing guide. 16K RAM; cassette. Simulation. 


BAS CP/M File Extension. The extension (the 1 
to 3 letters after the period) of a CP/M file name 
tends to tell you what kind of file it is. BAS (.BAS) 
is the file extension for a BASIC source program. 
Keep in mind that BASIC programs (.BAS exten- 
sion) are not executed as programs by CP/M. 
They are interpreted as source code data by the 
BASIC interpreter. See BASIC Interpreter, and 
Program—Source Type. 


BASE Alternate business name of Bay Area Sys- 
tems Engineering, originators of the /BM PC Ref- 
erence Encyclopedia, Timex/Sinclair User's Encyc- 
lopedia, and many other information resources 
for the personal computer user. 


Base Register The register which contains the 
longer part of a two-part Assembly language 
address. The smaller part, called the displace- 
ment or offset, is contained in the Assembly lan- 
guage instruction. The data that the instruction is 
to operate on is located at the “effective address” — 
the byte of memory whose address is the sum of 
the number in the specified base register and the 
offset number given in the instruction. This method 
of specifying addresses allows data to be located 
with fewer bits than would a full, explicit address. 


Baseball Card Collection/Investment* Keep tabs 
on your favorite baseball cards with this helpful 
program. You can enter the cards either by team, 
player, position, or cost and value. The menu will 
search for either a player or a team, add or delete 
a card, change cost, etc. This package has an 
instruction manual and guaranteed loading. 16K; 
cassette. M. C. Hoffman. 


Basecon* A mathematical utility program that 
uses whole and fractional numbers up to base 16. 
You'll be able to convert numbers between binary, 
hex, and octal. Pleasantrees Programming. 


Base-N* This program is designed to convert 
between bases. It allows up to base 36 and 
includes decimal fractions. Biocal Software. 


BASF Badische Anillin und Soda Fabrik, a manu- 
facturer of magnetic storage media, including 
diskettes. 


BASIC Beginner's All-purpose Symbolic Instruc- 
tion Code. A popular computer language invented 
at Dartmouth for educational purposes, and now 
used on almost all microcomputer systems. Easy 
to learn and use, it is similar to the FORTRAN 
programming language. Some BASICs have just 
the bare essentials of regular BASIC, which is a 
form of Dartmouth original BASIC. Super BAS- 
ICs may have features from other languages. BASIC 
is different from one machine to the next. 


BASiC—Default or Current Diskette Drive CP/M 
and BASIC keep an internal record of which 
diskette drive is currently considered the “default 
diskette” or “default drive.” When you start a 
CP/M or BASIC session, the default diskette drive 
always is A. To change the default diskette drive 
to B, enter B: or, to go back to A as default, enter 
A:. To determine which is the default diskette 
drive, look at the prompt (A> or B>) from CP/M. 


BASIC—Editor See Editor. 


BASIC—Largest Line Number @ BASIC Interpreter 


BASiC—Largest Line Number The largest pos- 
sible line number for a T/S BASIC program is 
9999. 


BASIC—LIST—Display Program Lines on Screen 
See LIST. 


BASIC—LOAD Instructions See LOAD. 


BASIC—NEW Programs Erasing Old Program 
Lines. See NEW. 


BASIC—Prompts ? is the prompt in BASIC lan- 
guage. ? also is used as a prompt in BASIC pro- 
grams when the user must enter data. 

50 PRINT “What is the check amount?” 

100 INPUT CHECKAMOUNT 
Note: The PRINT statement in line 50 helps you 
remember what the program is asking. 


BASIC—Reserved Words The T/S uses single- 
byte codes (or “tokens”) for all BASIC keywords. 
These keywords can therefore be used in spelled- 
out form without any risk of confusion. T/S 
BASIC has no reserved words. 

BASIC—Special Characters The following char- 
acters have special meanings in T/S BASIC. 
Many of them have special functions which vary 
from BASIC statement to BASIC statement. 


(blank space) blank space or keyword separation 
(plus sign) addition or concatenation symbol 
(slash) slash or division symbol 


ue (double asterisk) exponential operation symbol 
; (semicolon) semicolon or format output 
? (question mark) question mark or BASIC prompt 


“ (double quotation mark) double quotation mark 
or string delimiter 

(left parenthesis) left parenthesis or expression 
evaluation 

(right parenthesis) right parenthesis or expres- 
sion evaluation 

greater than or equal to 

(equal sign) equal sign or assignment symbol 
(minus sign) subtraction 

(comma) separate parameters or format output 
(asterisk) asterisk or multiplication symbol 
(dollar sign) dollar sign or string type 
declaration symbol 


~ 


WoW 


+- 


< (less-than symbol) less than, relationship test 
(period) period or decimal for floating point 
constants 

> (greater than) greater than, relationship test 

# not equal to 

< less than or equal to 


BASIC—Variable Names Rules: 

a) Variables must start with a letter. 

b) Variables can have any number of letters or 
digits. 

c) The control variable of a FOR-NEXT loop is a 
single letter. 

d) A string name is a single letter followed by $. 
e) Dimensioned variables are a single letter. 


BASIC—Words, Reserved See BASIC—Reserved 
Words. 


BASIC Compiler Translates BASIC programs 
into Machine language. Regular BASIC (BASIC. 
COM or BASICA.COM) is a program (in Machine 
language) which uses your BASIC program as a 
guide to what it should do. It is therefore an inter- 
preter, processing each line of your source pro- 
gram and interpreting what should be done. 
Since it must reinterpret your source program 
each time you run it, interpreted BASIC can be as 
much as 100 times siower than compiled BASIC. 
When you write a BASIC program, you have pro- 
duced a source program in text form. The BASIC 
interpreter, itself a Machine language program, 
uses your source program as data—a source of 
instructions or commands to control its execu- 
tion. (For contrast, see BASIC Interpeter.) 
Suppose you decide to speed up a BASIC source 
program by compiling it into a faster Machine 
language program. You will need a BASIC com- 
piler, a program not supplied with the T/S but 
available from various software houses. You will 
run your BASIC compiler, giving it as input the 
source program (.BAS in CP/M) that you wrote. 
The BASIC compiler will translate your .BAS 
source program into an .OBJ executable Machine 
language program. 

The resulting .EXE program is no longer a BASIC 
program—it is a Machine language program which 
is based on (or is a translation of) your BASIC 
source program. See MCODER. 


Basic Instruction* With the help of the game 
Integer, you can learn advanced techniques of 
BASIC programming. UAS. 


BASIC Interpreter All programs that run directly 
on the T/S are Machine language programs, in 
the actual numeric instruction code of the Z80 
microcomputer chip. Most are originally written 
by a programmer as text files (known as source 
programs), containing relatively readable state- 
ments in a language such as FORTRAN, COBOL, 
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Basic Math Drilis* e BASIC Statements—Table of Formats and Descriptions 


or BASIC. These are then translated by a com- 
piler program, producing an object program. 
The object program contains the Machine lan- 
guage instructions for the T/S’s Z80, which cor- 
respond to the instructions of the original source 
program. BASIC programs work in this way witha 
BASIC compiler. 

Regular BASIC works in a slightly different way. 
Regular BASIC is a program (in Machine lan- 
guage) which uses your BASIC program as a 
guide to what it should do. It is therefore an inter- 
preter, processing each line of your source pro- 
gram and interpreting what should be done. 
Since it must reinterpret your source program 
each time you run it, interpreted BASIC can be as 
much as 100 times slower than compiled BASIC. 
When you write a BASIC program, you have pro- 
duced a source program in text form. The BASIC 
interpreter, itself a Machine language program 
contained in ROM, uses your source program as 
data—a source of instructions or commands to 
control its execution. See BASIC Compiler. 


Basic Math Drills* Presents problems in addi- 
tion, subtraction, multiplication, and division, 
then evaluates the student’s performance. Adjusts 
to the user’s skill level. 16K; cassette, listing, or 
disk. Gregory F. Ludwig. 


BASIC Program—SAVE Instructions See SAVE. 


BASIC Statements-Cross-Referenced by Function 


Arctangent—ATN(x) 

Arrays—DIM <variable> (subscripts) 

Branch—GOTO (numeric expression) 

Call BASIC subroutine—GOSUB and RETURN 

Cassette LOAD/SAVE 

Change a BASIC line—EDIT key 

Change memory byte with BASIC—POKE n,m 

Character—read from keyboard—INKEY$ 

Clear the screen—CLS 

Convert number to string—STR$ 

e, powers of—EXP(x) 

Erase current BASIC program and variables—NEW 

Erase current BASIC variables (not program)— 
CLEAR 


BASIC Statements—Table of Formats and Descrip tions 


Statement Type 
ABS(x) F 
ACS(x) F 
AND F 
ASN(x) F 


Execute BASIC program—RUN or GOTO 

Exponential—EXP(x) 

Graphics—PLOT/UNPLOT 

Immediate response to one-character answers 
(without using enter key)—INKEY$ 

Integer part on a number—INT 

Keyboard, read characters from—INKEY$ 

Keyboard, read data from—INPUT<variable> 

Length of string—LEN<string expression> 

Loop—FOR and NEXT statements 

Machine language program (subroutine)-USR 

Memory, change—POKE n,m 

Memory, read byte from—PEEK(n) 

Natural logarithm—LOG(x) 

NEXT—end of FOR...NEXT loop—FOR 
<variable> = x TO y (STEP 2)... 
NEXT <variable> 

Number—convert to string—STR$ 

Numeric value of string—VAL<string expression> 

Print BASIC program listing on printer—LLIST 
(line) 

Print current screen contents on Printer—COPY 

Print on printer—LPRINT/(list of expressions) (;) 

Program, BASIC, run or execute—RUN and LOAD 

Random number—RND<numeric expression> 

Random number seed—RAND 

Read character from keyboard—INKEY$, INPUT 

Repeat program lines FOR (variable) = x to y 
(STEP 2) 

Screen, clear—CLS 

Screen graphics—PLOT x,y 

Sign—SGN<numeric expression> 

Square Root—SQR<numeric expression> 

Stop BASIC program—STOP or BREAK 

String—convert from number—STR$ 

String—convert to number—VAL 

String, length of—LEN<string expression> 

String, numeric value of—VAL<string expression> 

Subroutine—GOSUB<numeric expression> 

Subroutine—Machine language—USR 

T/S 1000 code—CODE<string expression> 

T/S 1000 code to characters—CHR$ <numeric 
expression> 


BASIC Statements—Multiple T/S BASIC allows 
only one BASIC statement per line. 


Description 

Absolute value of (x) 

Returns arccosine in radians 
Logical AND operation 

Returns arcsine of (x) in radians 


Statement 


ATN(x) 
CHR$(x) 
CLEAR 
CLS 
CODE (x$) 
CONT 
COPY 
cos(x) 
DIM 


(subscripted variable) 


EDIT 

EXP(x) 

FAST 

FOR (variable)=x 
TO y STEP z 
GOSUB (x) 


GOTO (x) 
IF(expression), 
THEN statement 


INKEY$ 

INPUT 
(variable) 

INT (x) 

LEN(x$) 

LET (variable)= 
(expression) 

LIST (x) 

LLIST(x) 


LN (x) 


LOAD(x$) 
LPRINT (list of 

expressions) (;) 
NEW 


NOT (x) 
OR 
PAUSE (x) 


PEEK (x) 

Pl 

PLOT x,y 
POKE x,y 
PRINT (list of 
expressions) 


Type 


F 
F 


Cors 


C or S-I/O 


BASIC Statements—Table of Formats and Descriptions 


Description 


Returns the arctangent of (x) in radians 
Returns T/S code of character (x) 

Program variables cleared 

Clears the screen 

Returns T/S code of first character of (x$) 
Continues program execution 

Prints on printer whatever is on screen 
Computes cosine of angle (x),((x) is in radians) 


Sets up maximum subscript values for array 
and makes available space for it 


Displays a program line for editing 
Returns the number e raised to the x power 
Sets T/S to fast mode (limited screen updating) 


Used with NEXT statement to repeat program 
lines a specified number of times 


Used with the RETURN statement to execute and return 
from a subroutine 


Transfers control to a specified line 
If (expression) is true, the statement in the 


THEN clause is performed—otherwise, it goes to the 
next line 


Reads a character from the keyboard 
Reads data input from the keyboard 


Gives greatest integer that is less than or equal to x 
Returns the number of characters in (x$) 
Assigns the value in (expression) to (variable) 


List program beginning at line (x) to screen 
List program beginning at line (x) 

lines to the printer 

Returns the logarithm to 

base e of (x) (natural log) 

Loads program (x$) from cassette 

Prints list of expressions on the printer 


Deletes the current program in memory and clears 
all variables 


Logical result of NOT(x) 
Result of logical IF statement 


Pause program until (x) * 1/60 seconds pass 
or a key is pressed 


Reads the byte from the memory position (x) 
Returns 3.1415927 

Specified pixel at x,y is set to black 

Places a byte in memory location x,y 

Prints data on the screen 
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Statement Type 
PRINT AT n,m; C, S-I/O 
(list of expressions) 

RAND (n) C, S 
REM (remark) S 
RETURN C, S 
RND F 

RUN (line) C, S 


Description 


Prints data at specified screen position 
row n, column m 


Reseeds the random number generator 

inserts remarks in a program 

Returns from a subroutine 

Returns a random number between 0 and 1 
Executes a program at the (line) specified, or first 


line if none is specified 


” 


SAVE(filespec) 
SCROLL 
SGN(x) 

SIN(x) 

SLOW 

SQR(x) 

STOP 

TAN(x) 

TO x$ (n to m) 
UNPLOT n,m 


(2) 


onnononnoo 
n a 


(02) 


Saves a BASIC program file on cassette 

Scrolls screen up one line 

Returns the sign of (x) (1 if xis positive, -1 if x is negative) 
Returns the trigonometric sine function of (x) 

Set T/S for slow mode, with priority to screen updates 
Gives the square root of (x) 

Stops program execution and returns to command level 
Gives the trigonometric tangent of (x) 

Returns the substring of x$ from position n to position m 
Sets specified pixel at nım back to light 


after a plot has set it to black 


-n 


USR 

VAL(x$) 

Abbreviations used: 

x = a numeric expression 
x$ = a string expression 
Type: 

C = Command 

S = Statement (not Input/Output) 
S-I/O = Input/Output Statement 
F = Function 


BASICare Micro System* If you need an expan- 
sion system for stacking modules, you can choose 
from Persona, Minimap, RAM 16, RAM 64, Drom, 
Toolkit, Pericon a, Pericon b, and Pericon c. 
Gladstone. 


BASICare Micro System—Toolkit (B26)* Expands 
utility program accessibility through EPROM/ROM 
and adds 8K of memory. Gladstone. 


BASIC*Olay* Software that gives BASIC over- 
lay capability. Permits restructuring of BASIC 
code; very good for using larger RAM (i.e. 64K). 
Runs programs larger than machine capacity. 
16K; cassette. Siriusware. 
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Batch Processing Running a program or series 
of programs with little or no interaction between 
the user and the program. 


Battery Adevice which produces electrical energy 
by chemical means. 


Calls a Machine language subroutine 
Returns the numerical value of the string (x$) 


Battery Backup During a power failure, batteries 
can supply auxiliary power to the processor so 
information is not lost. 


Battery Backup Schematic* Software that shows 
you how to safeguard your memory when your 
power goes out. N GM Inc. 


Battery Back-up Units* Protects memory during 
AC power outages. Allows portable operation of 
computer. Batteries rechargeable up to 500 times. 
Hardware accessory. Syncware Company. 


Battleship* Computer version of the old board 
game. Each player maneuvers and defends bat- 
tleships, cruisers, destroyers, and subs. 16K; 
cassette. Gladstone. 


Baud Or Baud Rate. The binary units of informa- 
tion transmitted per second; usually the number 
of bits transmitted per second when monobit cod- 
ing is used. 


Baud Rate Generator An oscillator, usually ad- 
justable, providing clock signals for connection 
of a peripheral. Typical rates are 110, 300, and up 
to 9600 baud. 


Baudot An older communications code, named 
for the man who invented it, and used for five- 
level (hole) teletypewriter and telex machines. 
Other codes used are ASCII and EBCDIC, which 
are eight-level codes. 


Bay Area Systems Engineering BASE, develop- 
ers of the IBM PC Reference Encyclopedia, T/S 
Users Encyclopedia, and other information re- 
sources for the personal computer user. 


B-bus The second source-bus to the arithmetic 
logical unit in a 2- or 3-bus processor. 


BCD Binary Coded Decimal. A 4-bit binary 
representation of the 10 decimal digits 0 through 
9. Six out of the sixteen possible codes are 
unused requiring the use of a “Decimal Adjust” 
instruction for correct binary addition. 1 is encoded 
as 0001; 9 as 1001. Two BCD digits are usually 
packed in a byte. 


BCKGMN* Play backgammon in three different 
ways with this program. It is you against the com- 
puter, the computer against itself, or two players 
against each other. Biocal Software. 


BCP Byte Control Protocol. A protocol for 
communications between two computers or dev- 
ices. The start of a message is marked by a special 
character, which is followed by a count of the 
number of data bytes, and then the data bytes, 
themselves. Also called byte count oriented pro- 
tocol. 


Beam Design* Calculates beam stresses for var- 
ious load types. 16K RAM; cassette. Banta Software. 


Beginning Game Design (1401)* Learn what it 
takes to design a game program. Lunar Lander is 
shown as an example, along with information on 
design, display, and animation. 16K; cassette. 
Timeworks. 


Bell Laboratories Research laboratories in New 
Jersey which made many major discoveries in the 
electronic and computer field, including the in- 
vention of the transistor. 


Benchmark Program A specific program written 
to calibrate the speed of a computer in a well- 
defined situation, or type of computation, e.g., 
scientific “number crunching,” sorting, or compi- 


Baud Rate Generator è Bingo* 


lation. Benchmark programs are used to compare 
performance of one computer to another. 


Beta Test Site vs. Alpha Test Site See Alpha and 
Beta Test Sites. 


Bible Quiz Games* Improve your knowledge of 
the Holy Scriptures. The computer keeps score to 
indicate your progress. 16K RAM; cassette. Praise 
Data Systems. 


Bi-directional Data flow may go in either direc- 
tion on a wire. At each end of the wire there are 
transceivers to both receive and transmit. Com- 
mon bi-directional buses are the tristate bus and 
the open collector transistor-transistor logic bus. 


Bi-directional Printing Alternately printing in either 
direction. A line printed left to right is followed by 
a line printed right to left, avoiding a carriage 
return delay and increasing the printing rate. 


Big Ears* A speech recognition system that 
includes microphones and cables. Words are 
stored as voice patterns. Voiceprints occupy 
about 150 bytes each. Sinclair Place. 


Big Key Legends* Dry transfer keycaps in red 
and black, featuring all ZX/TS graphics, to fit 
standard 42-inch keys. Daydesign. 


Bigspell* A bank of 800 words is used in making 
up 115 different spelling tests for children from 5 
to 12. 16K RAM; cassette. Fisher-Marriott Software. 


Bill Master* Keep track of your bills, paid and 
unpaid, with this financial calendar. 16K RAM; 
cassette. CRC Software. 


Bill Organizer* Helps track and schedule your 
bills. Includes yearly totaling and summarizing of 
all bilis, as well as totals fo tax-deductible finance 
charges. 16K RAM; cassette. Intercomputer Inc. 


Binary Counter An electronic device which out- 
puts a sequence of ascending or descending 
binary numbers. 


Binary Number A representation of an integer as 
a sum of powers of 2, using a sequence of 0s and 
1s. 


Binary Search An efficient search technique for 
sorted tables. Works by determing which half of 
the table an entry is in, then which half of that half, 
etc. 


Bingo* Play the classic game of Bingo on your 
TS1000 computer. 16K. Walter Grundy. 
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Biology 1* Atest gamein animal biology, based 
on the hangman format. Has fifty words and 
expressions that contain cryptic graphic or verbal 
clues. For grades ten to twelve. 16K RAM; cassette. 
48K Spectrum. AVC Software. 


Biology 2* Just like Biology 1, but here the sub- 
jects are plants and general biology. 16K RAM; 
cassette. AVC Software. 


Biorhythms* Helps plan your activities, based 
on your.emotional, physical, and intellectual high 
and low periods. 16K; cassette. International Pub. 
and Software. 


Biorhythms* Enter your birthdate and the cur- 
rent date, and receive a month-by-month graph of 
your physical, emotional, and intellectual cycles. 
Good graphics, fast calculation. Recommended. 
16K. Softsync. Ronald G. Oblander. 


Bipolar A technology of integrated circuit fabri- 
cation which uses transistor switching elements 
based on majority carriers for switching and 
amplification. 


Bistable A device that is always in one of two 
possible stable states. 


Bistable Multivibrator Flip-flop. A flip-flop circuit 
has active elements that can assume either one or 
another stable state, e.g., off/on, 0/1. 


BISYNC Binary SYNchronous Communications 
protocol. Pronounced “by-sink.” 


Bit A contraction of binary digit. A bit is a 0 or a 
1. Bits are used in computer systems to code 
information, instructions, and data. Larger units 
of bits are: nibbles (4), bytes (8), or words (16, 24, 
32, 96, or more). 


Bit-Parallel Data transmission method where 
every digit of a binary number is sent over a 
separate wire simultaneously. 


Bit-Slice A vertical slice of a computer. This 
component constitutes an n-bit slice of a tradi- 
tional CPU, minus control. Usually n = 4. A bit- 
slice implements a complete data path across the 
CPU, including multiplexers, ALU (arithmetic 
logic unit), shifters, registers, and accumulators. 
Atypical case would be two 4-bit bit-slice proces- 
sors linked together to make up one 8-bit processor. 


Blackjack* Casino blackjack with a complete 
card display. The dealer stands on 17 or above, 
hits on 16. The player can stand, hit, split, or 
double down on 10 or 11. The computer will keep 


track of your payoffs. 16K RAM; cassette. New 
England Software. 


Blackjack* This game allows hits, stand, double 
down, splits, and insurance. Deals out an entire 
deck before reshuffling. 16K RAM; cassette. Peak. 


Blackjack* A casino blackjack game with full 
graphics display of cards. 16K RAM; cassette. 
Sikes Software. 


Blackjack* Home version of 21 for multiple 
players. Biocal Software. 


Blackjack* Casino version of the classic card 
game that pits up to five players against the com- 
puter. Features include a 52-card deck, doubling 
down, splitting, and buying insurance. Reshuf- 
fling occurs only when needed, and winnings or 
losses are displayed after each hand. 16K RAM; 
cassette. Gladstone. 

Blackjack Tutor* Tutors the user in casino black- 
jack. Develops drills and teaches strategies. 16K 
RAM; cassette. UAS. 

Blackjack Tutor* Helps you improve your black- 
jack skills. It handles up to 7 players and keeps 
track of winnings and losses. It also teaches card 
counting. 16K RAM; cassette. Instant Software. 


Blank Computer Cassettes* Leader and leader- 
less types are both available in the following tape 
lengths: C-5, C-10, C-12, C-15, C-20, C-25, C-30, 
C-35, C-40, C-45. Data-Assette. 


Blank Line on Printer An LPRINT statement with 
no other specifications will print a blank line. 


Blanking On the monitor screen: not displaying 
a character, leaving a space. 


Block Within a logical record, information is 
stored in units or blocks. Block is also sometimes 
used to mean a collection of logical records, as in 
blocked records or blocking factor. Block size is 
usually expressed in bytes. 


BlockofMemory Aseries of consecutively num- 
bered bytes ina memory device—usually internal 
memory. 


B/nnnn Report Code—BASIC. Number too small 
or too big at line nnnn. Error can come up ina 
CHR$, DIM, GOSUB, GOTO LIST, PAUSE, PEEK, 
PLOT, POKE, RAND, RUN, UNPLOT, or USR 
statement. For the following commands the number 
must be between the values shown: 


CHR$ x 0 < x < 255 
PEEK x 0 < x < 65535 


BNPF è Books 


POKE x,y 0 < x < 65535, -255 < y 
< 255 

PAUSE x O < x < 65535 

PLOT x,y -63 <x <63, -43 <y <43 

UNPLOT x,y -63 < x <63, -43 Ly <43 

RAND x O<x<65535 

USR x 0<x<65535 


GOSUB x, GOTO x, LIST x, and RUN x should 
have 1 < x < 9999, since line numbers must be 
between 1 and 9999. However, error B does not 
occur until x > 61439 (GOSUB, GOTO RUN) or x 
> 65535 (LIST). DIM can give an error B, but it is 
not meaningful since you will run out of memory 
long before. Can also be caused by an erroneous 
subscript in an array access (negative or over 
65535). 

BNPF Representation An older data encoding 
format for PROM programmers using the charac- 
ters B = beginning, F = finish, N = negative(1), P = 
positive(0). For example: the byte 100101102 is 
represented as BNPPNPNNPF. 

Board, Breadboard The fiberglass or pressed 
paper sheet used for mounting the integrated cir- 
cuits. Interconnections may be wire-wrapped, 
soldered, or printed on the board. The term 


Books The following books are available for the 
TITLE 

Byteing Deeper Into YourTimex Sinclair 
Computers For Kids 

Control Things With Your Timex-Sinclair 
Crunchers 


Essential Guide to Timex/Sinclair Home Computers 


Fifty Nifty Programs For Your ZX81 


Fifty 1K/2K Games for the ZX-81 and Timex Sinclair 1000 


Highfalutin’ Computin 

Hints and Tips for the ZX81 

How to Use the Timex Sinclair 

Sinclair BASIC 

Machine Language Programming 

Making the Most of Your ZX-81 

Mastering Machine Code on Your ZX-81 
More Real Applications for the TS 1000/2000 
Not Only 30 Programs for the ZX-81 

ROM Disassembly A & B 


Self-Teaching Software for the ZX-81 and Timex Sinclair 1000 


breadboard refers to a prototype circuit and dates 
from the time when radios were made on mother’s 
breadboard. Also called a card, when referring to 
smaller boards that plug into the motherboard. 
Board-Tester Acomputer-controlled device that 
performs electronic tests on printed circuit boards. 
Boggler* A vocabulary enhancing word game. 
Ages 8-80; 2-4 players. 16K RAM; cassette. Plea- 
santrees Programming. 

Bomber* Includes Numbervaders, Shootout, and 
4-in-a-row. 16K RAM; cassette. Fisher-Marriott 
Software. 


Bomber* The player tries to hit the mark at the 
bottom of the screen with his missiles and bombs. 
2K RAM; cassette. MicroSync Software. 
Bomber* Try to release your bomb load without 
being shot down or running out of fuel. Biocal 
Software. 


Bong* Up to five players compete to cast the 
electronic dice until someone accumulates 10,000 
points. Biocal Software. 

Book of Days* For trivia buffs, this program lists 
interesting facts and details. Fun to flip through. 
16K; cassette. International Pub. and Software. 


T/S 1000. For more information, see each entry. 


PUBLISHER 

Wiley & Sons, Inc. 

Creative Computing Press 
dilithium Press 

Henry Mullish 

Touchstone 

Jean Products 

Reston Publishing Company 
Bob Orrfelt 

Hewson Consultants 
dilithium Press 

Douglas Hergert 

Melbourne House 

Reston Publishing Company 
Reston Publishing Company 
dilithium Press 

Melbourne House 
Melbourne House 

Reston Publishing Company 


The Complete Sinclair ZX-81 and Timex Sinclair 1000 BASIC Course Melbourne House 


The Expandable ZX80 and ZX81 


The Explorer's Guide to the ZX-81 and Timex Sinclair 1000 


The Sinclair ZX81 


Computer Engineering Services 
Reston Publishing Company 
dilithium Press 


Boolean Logic è BREG 


The Timex Sinclair 1000 BASIC Handbook 
The ZX-81 Pocket Book 


Timex Sinclair 1000 Programs, Games and Graphics 


Understanding Your ZX81 ROM 


Using and Programming the Timex Sinclair Computer 


What Can | Do With My Timex Sinclair 1000? 
Your Timex Sinclair 1000 And ZX81 
ZX PGM 80 


ZX-81 Timex Programming in BASIC & Machine language 
32 BASIC Programs for the Timex Sinclair Computer 
37 Timex 1000 Programs for Home, School, Office 


49 Explosive Games for the ZX-81 


101 Timex 1000/Sinclair ZX-81 Programming Tips and Tricks 


Boolean Logic Named after George Boole, who 
defined an algebra of logical operations, such as 
And, Or, and Not, on the two values true and false. 


Boot To usea bootstrap. Generally used to des- 
cribe starting up a computer. 


Bootstrap A program used for starting the com- 
puter, which usually clears memory, sets up I/O 
devices, and loads the operating system from 
ROM, diskette, or cassette. 


BOP Bit-Oriented Protocol. A protocol for com- 
munications between two computers or devices 
which causes a special bit pattern to separate 
groups of data bits. See also Byte Control Protocol. 


Bouncing Short intermittent conduction from 
vibration of switch contracts after closure. Usu- 
ally present in keyboard input and eliminated by 
special hardware or software (debouncing). 


Bound Processor-bound or I/O bound, indicat- 
ing which component of a system is the bottle- 
neck preventing faster performance. 


BPI Bits Per Inch. Used to specify the density of 
data recorded on tape or disk. The T/S stores 
information at about 330 bpi on a cassette tape. 


Brainteasers* Three frustrating but absorbing 
puzzles, with full instructions. For anyone 8 through 
80. Emvee Software. 


Branch Aprogramming instruction which causes 
transfer of control to another program sequence. 
In BASIC, for example, the GOTO statement. 


Branch BASIC. See GOTO (line). 


BREAK BASIC Key (same as SPACE key). The 
BREAK key stops the computer in the middle of 
certain tasks. When your BASIC program is run- 
ning or you are doing a COPY, SAVE, or LOAD, 
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press the SPACE/BREAK key to halt operation. 
Report code D/nnnn will be printed where nnnnis 
the next line the computer was going to execute. 
To recover from a break during a program, give 
the CONT command. This will clear the screen 
and start up the program where it left off. 


Unfortunately, the INKEY$ function does -not 
allow you to distinguish between SPACE and 
BREAK. You are unable to input a space using 
INKEY$ without halting the program. A program 
can be continued after a break by using a GOTO 
to the instruction following the one mentioned in 
the break message. 


Break-Even Analysis* Projects the break-even 
point, based on unit sales and/or dollar volume. 
Various prices can be input to test the effect on 
the point. 16K RAM; cassette. Executive Workshop. 


Breakout* A paddle/wall game with seven angle 
settings for the bat. For use with Mikro-graph 
Joystick. 16K RAM; cassette. Graphicomp. 


Breakout* Machine language game, based on 
the arcade game. 16K RAM; cassette. Kopak 
Creations, inc. 


Breakout* A paddle/wall game with different 
paddie sizes, moving walls, and a choice of pad- 
dle movement. 16K RAM; cassette. The Lamb’s 
Software. 


Breakpoint A point at which the processor will 
stop a program sequence and display the current 
machine status. Implemented through hardware, 
software, or a combination of both. See Debug. 


BREG System Variable. Used by the system cal- 
culator as the “B” register for storing numbers 
used in calculations. Not a useful system variable 
for your own Assembly language programs. May 
be PEEKed and POKEd without causing any 
effect. 


Briefcase* A briefcase that houses the Sinclair 
ZX81 printer. Hardware accessory. Mohr and 
Associates Corp. 


BTAM Basic Telecommunications Access Method 
(IBM term used on mainframes). 


Bubble Memory Memory utilizing microscopic 
magnetic domains in an aluminum garnet sub- 
strate. Present memories have 92K bits per device. 
Future devices should boast better than 1 million 
bit storage density per chip. 


Budget Account* See in great detail why you're 
always broke, on the screen or in a printout. 
Numerous labels are provided (e.g., amount bud- 
geted per item, amount spent, balance remain- 
ing). Menu-driven, easy to use. P. Nethercot & R. 
Rackstraw. 


Budget Forecaster and Cash Flow Analysis* Year- 


long cycles for income and expenses are charted. | 


Cash flow can be forecast/tracked. 16K RAM; 
cassette. Data-Assette. 


Budget Master 1000* This excellent Timex/Sin- 
clair 1000 household budget program lets you 
create your own categories and display totals in 
monthly, year-to-date, and average formats. 16K 
RAM; cassette. Human Engineered Software. 


Budgeter, The Keep track of your personal budget 
on your T/S1000 or Sinclair ZX81. Can automati- 
cally load above RAMTOP and act like extended 
BASIC. Kopak Creations, Inc. 


Budgeting* Illustrates practical budgeting meth- 
ods. Suggested corrections are derived by recur- 
sive routines, and significant expenses are high- 
lighted. 16K RAM; cassette. UAS. 


Buffer In software, any memory structure pro- 
vided for the temporary storage of data. In hard- 
ware, a device which restores logic drive signal 
levels in order to drive a bus or a large number of 
inputs. 


Buffered Bus/Development Board* A fully buf- 
fered board with four connectors for prototype 
cards or peripherals. Includes board, connector, 
and manual. Frees 8K for your use, without ROM 
or RAM required. Computer Continuum. 


Buffering The delaying and temporary storage 
of data in a data communications path. 


Bug An error in a program. A programmer must 
insure that a program will correctly process all of 
the types of data it is intended for. Samples of the 
data are prepared (test data) and the program is 


Briefcase* è Business Pac 1 (Z49)* 


executed using this data (a test run). The pro- 
gram’s outputs (reports, screen displays, files, 
etc. ) are then verified to be as specified. An error 
in the processing logic of a program is called a 
“bug,” hence the terms “debug” and “bug-free.” 
See Debug or Test a Program. 


Bulk Storage Large capacity data storage, gen- 
erally long term. 


Bulls and Cows* The computer chooses four 
numbers randomly. The player must decipher 
these numbers exactly to win. The computer tells 
player at each guess how many numbers were 
correct or in order. 1K RAM. Computer Software 
Associates. 


Burn-in A phase of component testing where 
basic flaws or early failures are screened out by 
running the circuit for a specified length of time 
generally at elevated temperatures in some sort of 
oven. Also, when referring to PROMs, burn-in 
means to load with data. 


Bus Path forsignals having a common function. 
Every Standard MPU creates three buses: the 
data bus, the address bus, and the control bus. 
The T/S bus is extended to peripherals through 
the edge card connector at the back. 


Bus Controller The unit in charge of generating 
bus commands and control signals. 


Bus Extender A device which allows additional 
cards to be plugged into a computer’s bus. Also 
known as an expansion chassis or expansion 
board. 


Bus Termination An electrical means of prevent- 
ing reflections at the end of a bus that is only 
necessary in high-speed systems or some designed 
low-speed systems. 


Business Analysis See Business/Sales Packages. 


Business Application Systems Software See Ac- 
counting Software, Database Programs, Finan- 
cial Planning, File Handlers. 


Business Depreciation Package* Eliminates the 
headaches of calculating depreciation for tax 
purposes. Florida Creations. 


Business Pac 1(Z49)* Instructions/applications 
included on two tapes along with these programs: 
(1) Break Even Analysis. (2) Cash Flow Analysis. 
(3) Payback Analysis. (4) Internal Rate of Return. 
(5) Depreciation Analysis. 16K RAM; cassette. 
Gladstone. ` 
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Business Stock Control Program* è Byteing Deeper into Your Timex Sinclair 1000* 


Business Stock Control Program* Menu-driven 
tracking program for Stock/Inventory control. 
Spectrum 48K. M. A. Smith. 


Business/Sales Packages See Break-Even An- 
alysis, Business Pac 1, Business Stock Control 
Program, Cash Register, Data Putting, Demo, 
Execu-Soft, Forecasting and Graphs, Inventory, 
Manufacturing Control, Pricing Programs, Sales 
File, Sales Journal, Sales Trend Analysis, and 
Sales. 


Buttonset* A-keyboard that fits over the TS1000 
membrane keyboard. Fast installation and easier 
typing. FileSixty. 


Byte A group of 8 bits. A character is repres- 
ented by one byte. Microcomputer instructions 
generally require one, two, or three bytes. One 
byte has two nibbles. 


Byteing Deeper into Your Timex Sinclair 1000* 
Fundamentals and advanced topics about the T/S 
1000 are covered in this book by Mark Harrison. 
Also includes thirty-seven programs for practical 
use and fun. John Wiley & Sons, Inc. 


C Codes. T/S code for C is 40 (HEX 28); inverse 
C is 168 (HEX A8). The ASCII code for C is 67 
(HEX 43) for c, 99 (HEX 63). 


C Carry bit. Or, Clock. Or, the hexadecimal 
notation for the decimal number 12: C base 16 = 
12 base 10 = 14 base 8 = 1100 base 2. 


C Programming Language A high-level pro- 
gramming language developed at Bell Laborato- 
ries, associated with the UNIX operating system. 


Cable Interface: 8255 Board to Seikosha GP-100A 
Printer* Cable with connectors to link 8255 
board with the Seikosha GP100-A printer. In- 
cludes textwriter programs to print out a screen 
copy, program listings, labels, tables, graphs, and 
printer graphics. 16K; cassette and listing; hard- 
ware accessory. Professional Electronics. 


Cables—How to Hook Up Cassette See Cassette 
Tape—How to Hook Up Cables. 


Cables and Adapters See Female/Male Connec- 
tors, Flexible Cable, Flexible Ribbon Connector, 
and Ribbon Cable Connector. 


Cache Used between the central processor and 
main memory, a cache is a high-speed buffer. 
Filled at medium speed from main memory, ins- 
tructions and programs can operate at high speed 
if found in the cache. A new instruction sequence 
is loaded from main memory if not found in the 
cache. Not used in the Z80. 


CAD Computer-Aided Design. 
CAI Computer-Assisted Instruction. 


CAI/ESF Mass Storage Device* Comes with 1-2 
drives and is menu-driven with easy keyboard 


C è Calculex Villi—Analysis of Variance* 


commands. You can SAVE and LOAD programs 
at 11000 BAUD on microcassettes. The CAI/ESF 
is used with the CAI/O board when LOADing 
programs. CAI Instruments Inc. 


CAI/O Board* Interface your T/S 1000 with 
serial and parallel printers or information net- 
works. With this versatile unit you can even hook 
up the computer to the lights and other devices in 
your home or office. CAI Instruments Inc. 


Calculator BASIC. This is a subprogram in the 
8K ROM which is used by the BASIC interpreter. 
Whenever you write a BASIC program line which 
requires an operation on one or more variables 
(e.g. LET A=B-1), the BASIC interpreter passes 
the task to the system calculator. The calculatoris 
activated with an RST 0028H Assembly language 
command. The calculator then takes over and 
completes the required operation, much as you 
would solve the problem on a hand-held calculator. 
The math functions are special subroutines used 
by the calculator, like the special math keys 
on a hand-held calculator. The calculator also 
tests which of two variables is larger or, if they 
areare equal, performs logical operations (AND, 
NOT, OR), string functions (CODE, LEN, VAL), etc. 


The calculator uses an area in memory called the 
“calculator stack” to store intermediate results. 
The stack is between STKBOT and STKEND. 
Because intermediate values are put “on the 
stack,” there are some problems with the calcula- 
tor when handling large strings. In particular, for 
string concatenation (LET A$ = B$ + C$), the 
calculator puts an entire copy of B$ and C$ onto 
the stack. This means B$ and C$ are duplicated in 
memory. That’s okay if B$ and C$ are not too 
long. If you try to do string operations with very 
long strings, you may get error 4, out of memory. 
To solve this problem, do the string operation a 
piece at a time. 


Calculex !l—General Mathematical Program* 
Covers simultaneous equations, maxima and 
minima, polar coordinates, harmonic analysis 
introduction, roots of any equation, and other 
advanced math subjects. Features a display with 
a moving graph. 16K; cassette. Calculex. 


Calculex |V—Differential and Integral Calculus* A 
tool for using and teaching calculus. 16K; cassette. 
Calculex. 


Calculex Vill—Analysis of Variance* A teaching 
program which also has practical applications. 
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Call e Cassette Interface—Serles 1 and 2* 


Performs 2- and 3-dimensional analysis of var- 
iance as a statistical technique. Comes with a 
table of chosen F-values to be used as a refer- 
ence. 16K; cassette. Calculex. 

Call Program execution is temporarily trans- 
ferred to a subroutine or subprogram. When 
completed, execution resumes at the instruction 
following the call. 


Call BASIC Subroutine See GOSUB and RE- 
TURN. 


Call by Reference The actual storage locations 
of the parameters are passed to the subroutine by 
the call, rather than passing a copy of the values. 


Cail by Value A subroutine or procedure call in 
which the actual values of the parameters are 
passed to the subroutine. 


Call/Put Stock Options Analysis* Needs only 
current options data from any financial informa- 
tion source to compute data with an extension of 
the Black-Scholes model. There are nine options 
per run with ranking by potential profit or loss and 
expected return. 16K RAM; cassette. Air Capitol 
Software. 


CAM Content Addressable Memory. Associa- 
tive memory, addressed by contents rather than 
location. 


CAMAC Computer Automated Measurement And 
Control. An application where a computer mea- 
sures a process and controls one or more devices 
affecting the process automatically, based on the 
measurements taken. Also called Process Con- 
trol. 


Cambridge Collection* Thirty programs for the 
ZX81 and T/S 1000. Cassette; book. R. Altwasser. 


Can of Worms* Eight adult games developed in 
the U.K. 1K; cassette. Automata Ltd. 


Capitals and States* Three programs test for 
knowledge of countries and capitals in Europe, 
Asia, and the Middle East. 16K RAM; cassette. R. 
Midura. 


Card Cage A rack to support the printed-circuit 
boards in a computer. 


Carriage Return A standard typewriter key caus- 
ing the printing element to move back to the 
beginning of the line. To move the paper up, a 
separate line feed must be added. Frequently, the 
microprocessor interprets a carriage return to 
mean end of line or end of command. 


Carriage Return Press Enter to end the current 
line, give the line to the requesting program, and 
put the cursor at the start of the next line. 


Carrier A base frequency used to “carry” infor- 
mation. This tone is modified to denote 0 or 1. 


Carry In the status register of the central pro- 
cessor, a carry is a flag bit which indicates an 
operation overflow by the arithmetic logic unit. 
The carry is also used during shifts. 


Carry Look-Ahead A circuit which predicts, from 
partial adders, the final carry from an addition. 
Binary addition is speeded up significantly by 
eliminating the carry propagation delay. 


CAS Column Address Strobe. Used for address- 
ing in dynamic memory control. 


Cash Register* Performs the same functions as 
a cash register: totals sale, adds tax, keeps daily 
totals, and more. 16K RAM; cassette. Heath Com- 
puter Services. 


Casino: Four Games* Includes Poker Machine, 
Sudden Dice, Five Cards, and Chuckluck. 16K 
RAM; cassette. Savage Software. 


Casino Fun* A Blackjack game with casino 
rules, including double down, split, etc. Your 
supply of chips goes up and down as winnings 
come and go. 16K RAM; cassette. Compuwiz 
Software. 


Casino Fun Il* Baccarat as played in European 
casinos. Graphics include cards, chips, and mes- 
sages. 16K RAM; cassette. Compuwiz Software. 


Cassette A small plastic cartridge containing 
two spools of %” magnetic tape. Frequently used 
in audio recorders. Applied to the mass storage 
requirements of microcomputers and minicom- 
puters, a “digital” cassette meets standards for 
digital recording. 


Cassette—LOAD Instructions See LOAD. 


Cassette—SAVE Instructions See SAVE. 


Cassette Files BASIC programs saved to tape 
consist of five seconds of silence, the program 
name (any length), followed immediately by a 
dump of BASIC’s RAM without blocks or gaps. 


Cassette Interface—Series 1 and 2* Designed to 
filter-amplify circuits which separate and boost 
data, and to block background noise. Series 2 
comes with LED loader. Hardware accessory. 
Phoenix Engineering Systems. 


Cassette M1* èe CES ZX80 Video Upgrade Kit* 


Cassette M1* A good introduction to beginning 
addition and subtraction. 16K RAM; cassette. The 
Software House. 


Cassette M2* A good introduction to beginning 
multiplication and division. 16K RAM; cassette. 
The Software House. 


Cassette Read/Write Utility* Saves data stored 
in strings and arrays onto a cassette, so chosen 
data can later be read into a program. This allows 
greater flexibility in creating programs. 2K; cas- 
sette. Cosmonics. 


Cassette Tape—How to Hook UpCables TheT/S 
1000 uses a cassette tape to store programs. To 
connect the cassette tape to the computer, use 
the cable included with the T/S 1000. Connect 
one of the cables to the MIC jack on the left side of 
the computer. Connect the other end of the same 
cable to the MIC or microphone jack on your 
cassette recorder. The second cable should be 
attached to the EAR or earphone jacks on both 
the computer and your tape recorder. You are 
now ready to LOAD or SAVE programs using the 
cassette recorder. 


Cassette 2: Junior Education* Assists with basic 
mathematics and spelling skills. Recommended 
for ages 7-11. 16K RAM; cassette. Sinclair Re- 
search Ltd. 


Cassette 5: Junior Education* Features programs 
in Balance, Volume, Averages, Math, Tempera- 
tures, and Bases. For ages 9-14. 1K RAM; cassette. 
Sinclair Research Ltd. 


Catacombs* An adventure game. You travel (as 
an “*” on the screen) in search of the exit. On your 
way you find gold, food, rooms, tunnels, and 
good and bad creatures. Good graphics, but too 
slow. Melbourne House. 


Catalog* Acard filing system using the indexed 
sequential access method (ISAM). Has the ability 
to vary key and record size. Biocal Software. 


Catnmouse* You area mouse in a maze trying to 
reach the cheese before you are eaten by two 
cats. Biocal Software. 


CATV Cable Television. 


Cave of the Word Wizard (1103)* 3-D graphics 
and 3 skill levels for ages 10 and up. You explore a 
mysterious cave on the Planet Spolig. You must 
join each word properly to keep your oxygen from 
running out. 16K RAM; cassette. Timeworks, Inc. 


CBASIC A popular BASIC language compiler 
for 8080, Z80, 8085, and 8086/8088 microcompu- 
ters. Most BASICs are interpreted rather than 
compiled. 


CCD Charge Coupled Device. A storage tech- 
nology using metal-oxide semiconductor capaci- 
tors. It transfers charge from one cell to another in 
a recirculating fashion. 


CDC Control Data Corporation, a manufacturer 
of large computer systems and peripherals, as 
well as diskettes. 


CDFLAG System Variable. Memory location 
16443 (403BH). One-byte variable which keeps 
track of several pieces of information. Bit 7 is “1” 
when in SLOW mode, “0” when FAST mode is 
needed, bit 6 keeps track of the mode wanted by 
the programmer (SLOW = “1”, FAST = “0”), and 
bit 0 keeps track of when a key has been pressed 
(yes = “1”, no = “0”). 
POKEing this variable may lose your program. 
PEEKing has no effect. Try this: 

10 SLOW 

20 PRINT PEEK 16443 

30 FAST 

40 PRINT PEEK 16443 

50 GOTO 10 
Celestial Locator* Yields the azimuth and alti- 
tude for any celestial body. It is especially recom- 
mended for use with visual and radio telescopes. 
The Celestial Locator/ZX99 is available with tape 
that prints out monthly positions on RS-232 prin- 
ters. 16K RAM; cassette. Z-West. 


Cell A repeated unit in a RAM chip storing one 
unit of information (a bit) and returning it in 
response to a specific address signal. 


Centipede* Fight with the Centipede in a game 
using graphics ROM. 16K RAM; cassette. Inte- 
grated Data Systems. 


Centronics-Style Printer Interface* Printer com- 
mands and ML programs are stored in an 8K 
memory area not being used by the computer. 
Capabilities include label printing, ML code, screen 
copies, and more. Requires the Professional Elec- 
tronics I/O board. Professional Electronics. 


CERDIP (‘‘sir-dip”) CERamic Dual-In-line Pack- 
age. See DIP. 
CES ZX80 Video Upgrade Kit* Allows ZX80 ROM 


users a choice of fast and slow modes. Hardware 
accessory. Computer Engineering Services. 
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CFO81 Cassette Filter* e Character Codes and Significance 


CF081 Cassette Filter* For more reliable LOAD- 
ing and improved recording signal to your cas- 
sette memory, this unit fits between the ZX81 and 
the cassette recorder. It filters and amplifies the 
signal. G. M. Harris. 


CFASTDATA* Like the CIOUTIL, but six times 
more efficient in reading and writing data on 
cassettes than the SAVE and LOAD commands. 
16K. Cosmonics. 


CFASTDUET* Like the program CFASTDATA. 
It helps the programmer configure CFASTLOAD 
for his needs. 16K RAM; cassette. Cosmonics. 


CH_ADD System Variable. Memory location 
16406 (4016H). Two-byte variable which holds 
the address of the next character being inter- 
preted in a BASIC program line. POKEing the 
variable can cause problems. PEEKing has no 
effect. This system variable is not very useful in 
Assembly language programming. 


CHAIN BASIC Statement. CHAIN statement 
transfers control and passes variables from the 
current program to another program. Programs 
can be “chained” together. Not available in T/S 
BASIC. 


Chaining A method of allowing the execution of 
programs larger than the main memory of a com- 
puter by loading and executing modules of the 
same program sequentially. 


Challenges from Another Dimension* Moving gra- 
phics and full-screen display make these five 
arcade-action games fun. Included are Frog-lt, 
Robot, Catch and Draw, CRON-ZX81 Warrior, 
and Evade. Panero Software. 


Change a BASIC Line See EDIT. 
Change Contents of a File See EDIT. 
Change Memory Byte with BASIC See POKE. 


Change Name or Extension of a File Using REN 
CP/M Command. RENAME is the command to 
rename afile. This is an internal command, part of 
CP/M. The format is: 

REN [drive:]<current filename>. 

<extension> <new filename>. <extension> 

If no new name or extension is given, the name or 
extension remains unchanged. To change exten- 
sion only, use * for the new name. Example: 
change FILE.TXT on drive B to FILE.BAS: 

REN B:FILE.TXT *.BAS 


Channel Logical connection from a CPU to an 
I/O device. Channels may be multiplexed, have 
dedicated ports, or a dedicated channel proces- 
sor, to optimize communications. See also DMA. 


Character Codes and Significance 


CHARACTER CURSOR KEY- T/S CODE HEX 
MODE STROKE 
Space L SPACE 0 00 
Graphic 1 G SHIFT-1 1 01 
Graphic 2 G SHIFT-2 2 02 
Graphic 7 G SHIFT-7 3 03 
Graphic 4 G SHIFT-4 4 04 
Graphic 5 G SHIFT-5 5 05 
Graphic T G SHIFT-T 6 06 
Graphic E G SHIFT-E 7 07 
Graphic H G SHIFT-H 8 08 
Graphic D G SHIFT-D 9 09 
Graphic S G SHIFT-S 10 OA 
i L SHIFT-P 11 0B 
Sterling L SHIFT-SPACE 12 oc 
$ L SHIFT-U 13 oD 
: L SHIFT-Z 14 0E 
? L SHIFT-C 15 OF 
( E SHIFT-I 16 10 
) L SHIFT-O 17 11 
> L SHIFT-M 18 12 
< È SHIFT-N 19 13 
= E SHIFT-L 20 14 
+ L SHIFT-K 21 15 
L SHIFT-J 22 16 > 

. E SHIFT-B 23 17 
/ L SHIFT-V 24 18 
: L SHIFT-X 25 19 
i L SHIFT- 26 1A 
; L ; 27 1B 
0 L i?) 28 1C 
1 L 1 29 1D 
2 L 2 30 1E 
3 L 3 31 1F 
4 L 4 32 20 
5 L 5 33 21 
6 L 6 34 22 
7 L 7 35 23 
8 L 8 36 24 
9 L 9 37 25 
A L A 38 26 
B L B 39 27 
(0) L Cc 40 28 
D L D 41 29 
E L E 42 2A 
F L F 43 2B 
G È G 44 2C 
H L H 45 2D 
l L l 46 2E 
J L J 47 2F 
K L K 48 30 
L L L 49 31 
M L M 50 32 


Character Codes and Significance 


CHARACTER CURSOR KEY- T/S CODE HEX CHARACTER CURSOR KEY- T/S CODE HEX 
MODE STROKE MODE STROKE 

N L N 51 33 Inverse 7 G 7 163 A3 
(0) L [0] 52 34 Inverse 8 G 8 164 A4 
P L P 53 35 Inverse 9 G 9 165 A5 
Q L Q 54 36 Inverse A G A 166 A6 
R L R 55 37 Inverse B G B 167 A7 
S L S 56 38 Inverse C ! G c 168 A8 
T k T 57 39 Inverse D G D 169 A9 
U L U 58 3A Inverse E G E 170 AA 
v L Vv 59 3B Inverse F G F 171 AB 
Ww E w 60 3C Inverse G G G 172 AC 
x L X 61 3D Inverse H G H 173 AD 
Y i Y 62 3E Inverse | G I 174 AE 
Z L ž 63 3F Inverse J G J 175 AF 
RND F T 64 40 Inverse K G K 176 BO 
INKEY$ F B 65 41 Inverse L G L 177 B1 
PI F M 66 42 Inverse M G M 178 B2 
Cursor up K SHIFT-7 112 70 Inverse N G N 179 B3 
Cursor down K SHIFT-6 113 71 Inverse O G (6) 180 B4 
Cursor left L,K SHIFT-5 114 72 Inverse P G P 181 B5 
Cursor right L,K SHIFT-8 115 73 Inverse Q G Q 182 B6 
GRAPHICS G,L SHIFT-9 116 74 inverse R G R 183 B7 
EDIT K,L SHIFT-1 117 75 Inverse S G S 184 B8 
ENTER KL ENTER 118 76 Inverse T G T 185 B9 
DELETE G,L,K SHIFT-0 119 77 Inverse U G U 186 BA 
FUNCTION K,L SHIFT-ENTER 121 79 Inverse V G v 187 BB 
Graphic-Q G SHIFT-Q 129 81 Inverse W G w 188 BC 
Graphic-W G SHIFT-W 130 82 Inverse X G X 189 BD 
Graphic-6 G SHIFT-6 131 83 Inverse Y G Y 190 BE 
Graphic-R G SHIFT-R 132 84 Inverse Z G zZ 191 BF 
Graphic-8 G SHIFT-8 133 85 oR L SHIFT-Q 192 co 
Graphic-Y G SHIFT-Y 134 86 AT F c 193 C1 
Graphic-3 G SHIFT-3 135 87 TAB F P 194 c2 
Graphic-A G SHIFT-A 136 88 CODE F | 196 C4 
Graphic-G G SHIFT-G 137 89 VAL F J 197 c5 
Graphic-F G SHIFT-F 138 8A LEN F K 198 c6 
Inverse “ G SHIFT-P 139 8B SIN F Q 199 C7 
Inverse G SPACE 140 8c cos F Ww 200 c8 
Inverse $ G SHIFT-U 141 8D TAN F JÆ 201 c9 
Inverse : G SHIFT-Z 142 8E 

Inverse ? G SHIFT-C 143 8F ARCSIN F A 202 CA 
Inverse ( G SHIFT-I 144 90 ARCCOS F S 203 CB 
Inverse ) G SHIFT-O 145 91 ARCTAN F D 204 cc 
Inverse > G SHIFT-M 146 92 LN F Z 205 cD 
Inverse < G SHIFT-N 147 93 EXP F x 206 CE 
Inverse = G SHIFT-L 148 94 INT F R 207 CF 
Inverse + G SHIFT-K 149 95 SQR F H 208 DO 
Inverse - G SHIFT-J 150 96 SGN F F 209 D1 
Inverse * G SHIFT-B 151 97 ABS F G 210 D2 
Inverse / G SHIFT-V 152 98 PEEK F fe) 211 D3 
Inverse ; G SHIFT-X 153 99 USR F L 212 D4 
Inverse , G SHIFT-. 154 9A STR$ F Y 213 D5 
Inverse . G 155 9B CHR$ F U 214 D6 
Inverse 0 G 0 156 9C NOT F N 215 D7 
Inverse 1 G 1 157 9D = L SHIFT-H 216 D8 
Inverse 2 G 2 158 9E OR L SHIFT-W 217 D9 
Inverse 4 G 4 160 AO AND L SHIFT-2 218 DA 
Inverse 5 G 5 161 A1 < L SHIFT-R 219 DB 
Inverse 6 G 6 162 A2 2 L SHIFT-Y 220 DC 
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Character Generator ¢ Character Generator 


CHARACTER CURSOR KEY- T/S CODE HEX 
MODE STROKE 
<> L SHIFT-T 221 DD 
THEN L SHIFT-3 222 DE 
TO L SHIFT-4 223 DF 
STEP L SHIFT-E 224 > «EO 
LPRINT L SHIFT-S 225 E1 
LLIST L SHIFT-G 226 E2 
STOP L SHIFT-A 227 E3 
SLOW L SHIFT-D 228 E4 
FAST L SHIFT-F 229 E5 
NEW K A 230 E6 
SCROLL K B 231 E7 
CONT K c 232 E8 
DIM K D 233 E9 
REM K E 234 EA 
FOR K F 235 EB 
GOTO K G 236 EC 
GOSUB K H 237 ED 
INPUT K 1 238 EE 
LOAD K J 239 EF 
LIST K K 240 FO 
LET K L 24 F1 
PAUSE K M 242 F2 
NEXT K N 243 F3 
POKE K o 244 F4 
PRINT K P 245 F5 
PLOT K Q 246 F6 
RUN K R 247 F7 
SAVE K s 248 F8 
RAND K T 249 F9 
IF K U 250 FA 
CLS K v 251 FB 
UNPLOT K w 252 FC 
CLEAR K x 253 FD 
RETURN K Y 254 FE 
COPY K z 255 FF 


NOTE:Cursor mode G is entered by SHIFT-9. Cursor 
mode F is entered by SHIFT-ENTER. Cursor modes K and 
L are controlled by the computer. Inverse A through 
inverse Z are used by some software and/or hardware 
systems to represent the lower case letters. The ASCII 
values given here are for standard lower case letters, not 
for the inverse capital letters. 


Character Generator A circuit which forms the 
letters or numbers on a screen or printer. 


Character Generator BASIC ROM—Table. The 
character generator table in the BASIC ROM is a 
set of 8 x 64 = 512 bytes beginning at address 
7680(1E00H) and ending at address 8191(1FFFH). 
There are 64 characters defined for the T/S 1000 
in the table. Each set of 8 bytes names one 
character. Stack the 8 bytes, one on top of the 
other, and you will see how the character is 
“drawn.” 


Let's look at an example. If you were to PEEK bytes 
7680 to 7687 you would find 8 bytes, all zeroes. 
The first 8 bytes are used to generate the first 
character in the T/S 1000 character set. Think of 
the 8 bytes stacked one under the other and 
convert from decimal to binary: 


(PEEK 7680) =0=| 00000000 | 
(PEEK 7681) =0=| 00000000 | 
(PEEK 7682) =0=| 00000000 | 
(PEEK 7683) =0=| 00000000 | 
(PEEK 7684) =0=| 00000000 | 
(PEEK 7685) =0=| 00000000 | 
(PEEK 7686) =0=| 00000000 | 
(PEEK 7687) =0=| 00000000 | 


The arrangement of characters shown in the box is 
how the computer “draws” the characters “space.” 
The zeros represent blank space. Now, since each 
8 bytes represents a single character, lets figure 
out how to find the start address of any character in 
the table. 

10 INPUT A$ 

20 LET CHARADDR = 7680+8*CODE A$ 
Therefore, the start in the character generator table 
address of the character “A” is: 

CHARADDR = 7680 + 8 * CODE “A” = 

7680 + 8 * 38 = 7984 

Let's see the way the computer draws this 
character: 


(PEEK 7984) =0= | 00000000 | 
(PEEK 7985) =60= | 00111100 | 
(PEEK 7986) =66= | 01000010 | 
(PEEK 7987) =66= | 01000010 | 
(PEEK 7988) =126= | 01111110] 
(PEEK 7989) =66= | 01000010 | 
(PEEK 7990) =66= |01000010 | 
(PEEK 7991) =0= |00000000 | 


Doesn't it look like the “A” printed on the TV screen 
or the printer? Here’s a program to draw the 
characters in large letters on the screen: 


5 CLS 
10 PRINT “WHAT CHARACTER?” 
15 INPUT A$ 
17 IF CODE A$ > 63 THEN GOTO 5 
20 CLS 
25 PRINT “GENERATOR BYTES FOR—”, 
AS(1) 
26 PRINT 
30 LET CHARADDR=7680+8*CODE A$ 
35 PRINT TAB See ree er 
40 FOR I=CHARADDR TO CHARADDR+7 
50 LET DECIMAL=PEEK | 


55 REM CONVERT DECIMAL VALUE TO 
BIT PATTERN OF CHAR. 
58 PRINT TAB 5,‘*” 
60 FOR P=7 TOOSTEP -1 
65 LET BIT=INT (DECIMAL/(2**P)) 
70 IF BIT=1 THEN PRINT “X”; 
75 IF BIT=0 THEN PRINT “”: 
80 LET DECIMAL=DECIMAL-BIT*(2**P) 
90 NEXTP 
100 PRINT “*” 
110 NEXT! 
115 PRINT TAB 5,"****#*#8#8 
120 PRINT 
130 PRINT “WAITING” 
140 PAUSE 65535 
150 GOTOS5 


For those who dare, here is some further detail on 
the character generator. The computer stores the 
address of the start of the character table in its IR 
register pair. To keep the right character table, 
make sure the IR register pair contains 7680 
(1E00H). In fact, the R register is not important. 
What is important is the | register. This must 
contain 30(1EH). If the | register contains anything 
less than 30, then the computer looks at the wrong 
part of ROM for the character generator table. You 
can change the “I” register using assembly 
language if you want to see some strange 
characters. Try this: 


1 REM 12345 

2 POKE 16514,62 

3 POKE 16516,237 

4 POKE 16517,71 

5 POKE 16518,201 

7 SLOW 

8 FOR I=1 TO 22 

0 PRINT “123456789QWERTYUIO 
PASDFGHJKLZXCV” 

15 NEXT | 

20 LET A$ =INKEY$ 

25 IF A$=“” THEN GO TO 20 

30 LET I=CODE A$ 

40 POKE 16515,|-28 

50 RAND USR 16514 

60 GOTO 20 


Run the program. Try pressing some keys. Press 
“V”, then BREAK to get back. The POKEing in lines 
2-5 and line 40 load the Machine Code program: 


LD A,n 
LD I,A 
RET 


Character Insert—BASIC e Check Book* 


Character Insert—BASIC See EDIT. 


Character Read From Keyboard BASIC. See 
INKEY$ and INPUT. 


Character Set The collection of characters 
available for display or processing on a particular 
computer or peripheral. 


Character Set Graphics Kit* A system that easily 


gives professional graphics to any computer. 
Vidiom. 


Character String A variable made up of 
characters. See String Variable. 


Chart Master* Generates and analyzes bar 
charts. Output can be printed if desired. 16K RAM; 
cassette. L. Harmon. 


Chase* Steer the interceptor to its target. 1K 
RAM. Biocal Software. 


Chatter Box* This Speech Synthesis device 
generates speech from 59 separate phonemes and 
hooks up to the rear of your computer. You have to 
enter a program (no tape provided) before you can 
start using the unit. It comes with its own speaker, 
as well as a jack to connect it to your stereo. | was 
making words after about 2 hours. 


| am not crazy about this unit. The speaker is too 
loud. It picks up the hum from my TV set, and it 
can’t be turned off. Furthermore, the speaker has 
no protective cover. | was able to put it through my 
stereo so | could use earphones. (Not everyone in 
my house wanted to hear my computer talk!) 


The speech is hard to understand and harder to 
create. It’s the kind of sound only a motherboard 
could love. Fortunately, the technology of speech 
synthesis has come a long way since phonemes 
speech synthesis. 


Phonemes do allow you to try to make any word, 
but | found it hard and time-consuming to build a 
decent vocabulary. How about a tape with a 
vocabulary already on it? 


| was not impressed with the Chatter Box. | would 
recommend it only to those people who want their 
computer to talk like a computer. William Stuart 
Systems. 


Check* A checkbook balancing program with 
automatic entry, correction, and statement 
reconciliation features. 16K RAM; cassette. D. 
Lipinski Software. 


Check Book* Allows you to maintain your 
checking account by listing the necessary monthly 
balance information. 16K RAM. CRC Software. 
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Checkbook* è Chip Select 


Checkbook* Allows you to keep a personal 
checkbook and use different descriptors to search 
the file. 16K RAM; cassette. American Micro 
Products, Inc. 


Checkbook* Keeps track of outstanding checks, 
deposits, and current balance. Biocal Software. 


Checkbook Balancer* Balances amd reconciles 
your checkbook to your bank statement. Also 
generates a four-year bar graph of your monthly 
bank balance and gives a graphic presentation of 
your ups and downs. 2K RAM; cassette. Simulsion. 


Checkbook Helper* Aids in the step-by-step 
process of check book balancing. 16K RAM; 
cassette. Z-West. 


Checkbook, Income Tax, and Budget Organi- 
zer* A program for handling your checkbook. 
Allows 90 checks per tape copy (with 16K). Lets 
you set up the names of 15 accounts. Just enter 
your checks and answer the questions. You can 
see checks either by account or by payee. 
Balances checkbook to bank statement with one 
command. Menu-driven. No allowance for paying 
for something in cash. Without a cash transaction 
category, its usefulness for budget and income tax 
purposes is limited. No provision for service 
charges on the checking account. No provision for 
LPRINTing. ZX Panding, Ltd. 


Checkbook, Income Tax, and Budget Organi- 
zer* Menu-driven program that features itemized 
budget planning. Aids in income tax preparation 
and checkbook balancing. 16K RAM. ZX-Panding, 
Ltd. 


Checkbook Record* Allows for tracking of 
checkbook balance, deposits, and checks for 
period of one year. Can search the file with various 
user-defined codes. 16K RAM; cassette. R. 
Panwar. 


Checkers* The player competes against the 
computer or another person. Biocal Software. 


Checking* This is supposed to be a program to 
help you keep track of your checks. However, the 
program is so full of bugs that it is hardly worth the 
time. Several of the menu selections left me with 
error report codes. The search routine, when it 
works, finds only the first match. Heath Computer 
Limited. 


Checking Account* A financial tool that lets you 
storehundreds of numbered and categorized 


checks in one file and update the information as 
needed. This program can be used with E-Z 
Bookkeeping. Custom Electronics Device Corp. 


Checkmaster* This menu-driven program 
maintains checking account records. It allows 
listing, searches, and additions, and graphs your 
data upon request. 16K RAM; cassette. Sikes 
Software. 


Checksum A checksum program is a program 
which adds up bytes in memory and prints out the 
“checksum.” The checksum is used to verify the 
success of a program (or data) read into memory or 
saved to tape or disk. If the checksum is not what it 
should be, you'll know you have an error in the 
load or save, before you erase the original or try to 
run the bad copy. 


Chemical Symbols* Teaches the periodic table 
to junior high school students. 16K RAM; cassette. 
Silicon Valley Software. 


Chess and Chess Clock* Written totally in 
Machine Code, this computer chess game provides 
six levels of play. Kopak Creations, Inc. 


Chess | (Enhanced)* Choose from six levels of 
play with this board game. Plays all legal moves, 
including castling and en passant. You can clear 
the board with one command, save games in 
progress, output to the printer, and more. Gladstone. 


Chess Il (Master)* You can choose from seven 
levels of play within four competitive time limits 
with this board game. All the features of Chess |, 
and more. Possibly the strongest chess game 
available for the T/S 1000. The computer suggests 
moves for you to make. Comes complete with a 
book of 32 opening moves. Gladstone. 


Chess 1.4* Features ten levels of skill, graphics 
display, and hard copy for the ZX printer. You can 
save the game for future play and change sides at 
any time during the game. Graphicomp. 


Chesslab 5.0* Not a game, but an analytical 
recordkeeping system for chessplayers. A 
chessboard is displayed upon which pieces can 
be moved. Eight positions can be stored and 
recalled. Sixteen commands provide flexibility. 
Arizoftx. 


Chip Aregtangular silicon die cut from a wafer. 
See entries by number for each commonly used 
chip. 


Chip Select A line on a chip which, when at a 
logic high, turns that chip on. 


Chriper* e CLS 


Chirper* Create your own sound effects while 
your program runs. The chirper makes a variety of 
sounds depending on what the computer is doing. 
They can be sounded during input and output 
modes. Audiograph Co. 


Chopper* You are a helicopter pilot trying to 
reach the headquarters of your foe by flying 
through a dangerous cavern. Rough terrain 
hinders your attempts. Cassette. Just Games. 


CHR$ BASIC Function (function-“U”, code=214). 
CHR$ converts a T/S character code to its 
character equivalent. The format is: 


<string variable$ >= CHR$ <numeric expression> 
where 0 < (numeric expression) <255. Try this: 


10 FOR I=0 TO 255 
20 PRINT CHR$(I); 
30 NEXT I 


Note that it prints out “?” if the code has no printing 
character. Also note that it automatically expands 
all keywords, even when asked for a character. 
The computer will expand keywords wherever it 
finds them. 


CIOUTIL* Helps you save data from strings, 
arrays, and memory locations and put it onto 
cassette memory. It includes a sample program 
with documentation. 2K. Cosmonics. 


Class List* Produces an ordered list of students 
by grade and characteristics. P. Nethercot & R. 
Rackstraw. 


Clean Line Power Supply Regulator* For cooler 
system operation, this preregulator conditions 
incoming DC voltage to the computer operation’s 
minimum level. Also enables you CLEAR the 
computer with the system reset switch. H & H 
Electronics. 


Clear Signal to place a device or a circuit in an 
initial, usually zero, state. 


CLEAR BASIC Statement (“X” key, code=253.) 
CLEARs all variable spaces. This frees the space 
for other variables or more programs. A handy 
Statement when you use some variables in one part 
of your program, then use others in another part. 
Also handy when saving a program without any 
data. For example, you are “debugging” a program 
that uses a DIM A(1000). Every hour or so you want 
to save a backup tape of your program. If you had 
RUN your program, the space for A(1000) would 
have been allocated and set to zero. You don't 
need any of the information in A. Rather than 


adding 1000 x 5=5000 bytes to your SAVEd copy, 
use CLEAR. This erases all references to variables 
in memory. Now you won't fall asleep while the 
program is SAVEd! 


Clear Screen See CLS. 


Clear Touch* This clear plastic overlay doesn’t 
interfere with input typing, while keeping the 
keyboard clean and improving accuracy. Clear 
Touch. 


Clients* Helps you keep client listings with dates 
of sales. It uses ISAM methods. Biocal Software. 


CLK CLocK. The reference timing source in a 
system, which provides regular pulses that trigger 
or synchronize functions. Most microprocessor 
clocks operate in the range of 1 to 8 MHz, whereas 
realtime clocks usually operate at 1, 10, or 100KHz. 
A system usually requires a CPU clock, a timer 
clock, and other clocks for specific I/O devices. 


Clock Frequency The oscillation rate of a clock, 
usually expressed in Megahertz. Also known as 
Clock Rate. The T/S 1000K Z-80 CPU has a basic 
clock rate of 3.5 megahertz. 


Clock Operating System Frame Counter See 
Frames. 


Clocks and Timers* This menu-driven package 
includes a digital clock which displays conventional 
or military time, a count-up timer with user 
specified setting, and a count-down timer. 16K 
RAM. ZX-Panding, Ltd. 


CLOSE BASIC Statement. CLOSE concludes I/O 
to a device or file. CLOSE is used in conjunction 
with the OPEN statement. See OPEN. T/S BASIC 
does not have CLOSE or OPEN commands. 


Close Disassociation of a file from a particular 
program, including flushing unwritten buffers and 
updating the directory and File Allocation Table if 
required. 


CLS BASIC Statement (“V” key, code=251). 
Clears the screen (blanks the screen). A good way 
to keep the screen from getting too cluttered. For 
those with only 1 or 2K of memory, CLS is 
necessary to keep the display file small. This is 
because printing characters on thescreen and 
then “erasing” them leaves blanks in the display 
file where they are not needed. 


Try the following, if you have less than 3.25K 
memory. (If you have more than 3.25K, POKE 
16389,72 then issue NEW). 
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CMOS e Coior Hi-Res Helper* 


5 DIM A$(1500) 

10 FOR L=0 TO 20 

20 PRINT AT L,31;";” 

30 PRINT AT L,31;“9” 

40 NEXT L 
Note: [ ] enclosed material is displayed in reverse 
video. 
You will run out of memory even though the screen 
looks blank. That’s because the blank screen is 
really full of spaces. Now try this: 


5 DIM A$(1500) 

10 FOR L=0 TO 20 

20 PRINT AT L,31;“()” 
30 CLS 

40 NEXT L 


This program is successful, because the CLS has 
cleared the display file to its smallest size. 

If you do Assembly language programming, CLS 
will fill the display file with either 32x22=704 
spaces or no spaces, depending on the size of 
RAMTOP. If you have more than 3%K (3327 bytes) 
of memory, you will get the spaces in the display 
file. If you have less than 3328 bytes, you will get 
the “collapsed” display file with no spaces. See 
Display File. 

CMOS Complementary MOS. Technology 
characterized by extremely low power consumption. 
Widely used in portable applications and for 
batteryassisted memory systems. CMOS requires 
both p-channel and n-channel transistors, with 
speed and density characteristics intermediate 
between NMOS and PMOS. CMOS devices 
operate between 3v-12v and have ideal noise 
immunity characteristics. 


C/nnnn Report code—BASIC. Invalid numeric 
expression in a VAL string at line nnnn. The string 
contains characters which do not make a valid 
number. Try breaking the string down into its 
components and attempt VAL on each of two 
pieces. You will quickly find the invalid piece. 


Coax Coaxial cable. A transmission line with an 
inner conductor and an outer shield conductor. 
The shielding prevents interference from the 
computer or other sources from distorting the 
signal. 


COBOL COmmon Business Oriented Language. 
A high-level programming language, with 
statements based on English, developed for 
business applications. Popular on mainframes. 


Code Synonym for program instructions, language 
statements, or a symbolic representation for data, 


in any language, including BASIC, Machine 
language, and others. See Program. 


CODE BASIC Function (function-l, code=196). 
CODE returns the Timex/Sinclair code for the first 
character of the string x$. The format is: 


<variable> = CODE <string expression>. 
For example: 


10 X$ = “SAMPLE” 
20 PRINT CODE X$ 


The program prints 56, which is the code for the 
letter “S.” 


Code Master* This is a menu-driven program 
with three variations: solve cryptograms in memory; 
have computer generate code from user material; 
or solve an external code. Various levels of 
difficulty. 16K RAM. Memory Master. 


CODEC COder-DECoder. A chip providing the 
translation for analog-to-digital conversion. 


Coin Collection/Investment* This program keeps 
track of your coins or investments. It can search for 
items, auto-run/auto-save, add/delete, check 
inventory, and perform other functions. Comes with 
a manual and has guaranteed loading. 16K; 
cassette. M. C. Hoffman. 


Collector’s Companion, The* A program is for 
any collector. Allows you to organize a listing of 
items by purchase date and cost, value, insured 
amount, and description. Can store up to 1000 
items per cassette. Searches by category. 16K 
RAM; cassette. Timeworks, Inc. 


Colon (:) Drive Name Delimiter for CP/M. In a 
filename, the : and . are specified to delimit drive 
name and extension, respectively. Parameters on 
CP/M commands can be delimited (separated) by 
these characters: space, comma, semicolon, equal 
sign, or tab key. 


Colon (:) Use for Multiple Statements on One 
Line. In some BASICs, you can puta colon (:) at the 
end of one statement and continue entering 
another statement on the same line, without giving 
a new line number. The line number at the left 
refers to all statements on the line. An apostrophe 
(‘) allows a comment or remark to be added after a 
statement with or without a separating colon. T/S 
BASIC does not use colons in this way. See BASIC 
Statements—Multiple. 


Color Hi-Res Helper* A utility developed in 
Machine Code, for the purpose of creating 
graphics. 16K and 48K RAM. T-S Systems. 


Combat Flight (14026M)* e Compatible, Upward (Versions of Programs) 


Combat Flight (14026M)* Combat the alien ships 
while flying through mountainous terrain. 16K 
RAM; cassette. Melbourne House Software, Inc. 


Combinational Logic A circuit with Boolean logic 
functions and no memory. 


Combine Several Files Using PIP PIP isa CP/M 
utility that can be used to copy information from 
one place to another. PIP is an external command, 
residing on the disk as PIP.COM. 


You can combine several (from) files to create one 
combined (to) file by using, between the (from) 
filenames: 

PIP B:SUMFILE A:FILE1,B:FILE2,A:FILE3 


After this copy, SUMFILE contains a copy of FILE1 


followed by a copy of FILE2 followed by a copy of 
FILES. 


See PIP for a full discussion of this CP/M 
Command. 


Combo Pak I* Includes Return from Space and 
Missile Launcher. Intercomputer Inc. 


Combo Pak II* Vegas and Jeopardy are the two 
16K RAM games included in this package. 
Intercomputer Inc. 


Combo Pak III* Demolisher and Air Attack are 
the two 16K RAM games included in this package. 
Intercomputer Inc. 

Combo Pak IV* Guard the President and 
Submarine are the two 16K RAM games included 
in this package. Intercomputer Inc. 


Comic Book Collection* Keeps track of your 
favorite comic books. Menu includes searching for 
publisher, searching for titles, changing cost, and 
adding or deleting a new comic. It also has a 
manual and guaranteed loading. 16K; cassette. M. 
C. Hoffman 


Comma (,) Use in LPRINT and PRINT commands. 
See PRINT and LPRINT. 


Command A statement that causes a computer to 
carry out a specific action. Commands differ from 
instructions in several ways. A command is usually 
a complete specification of an action, while dozens 
or hundreds of instructions must usually be 
combined to make a useful program. Commands 
are generally acted upon immediately by the 
computer, while instructions are saved for later 
execution in a program. CP/M commands are 
acted on by the basic operating system of the 
computer. Instructions must be processed by a 


particular program such as the BASIC interpreter, a 
FORTRAN or Pascal compiler, etc. See CP/M. 


Command BASIC. All BASIC statements (except 
Input) can be executed immediately, as though 
they were one-line programs. If a BASIC statement 
is typed without a line number, the computer 
executes the statement as soon as it is entered. A 
BASIC statement entered in this way is known asa 
command. On the other hand, a BASIC statement 
in a program is not executed until the proper time 
in the program. Certain statements, like the 
aforementioned Input, cannot be commands. 


Command Processor A program which accepts a 
command (usually from a keyboard) and causes it 
to be carried out. Some command processors 
contain the programming required for all commands 
they process. Others do not carry out any 
commands directly. Instead, they examine the 
command, determine what other program (if any) 
can carry out the command, locate the required 
program, and start it running. Still another type of 
command processor carries out some commands 
directly (internal commands), but locates and runs 
other programs for some commands (external 
commands). The CP/M command processor is 
called the Console Command Processor (CCP). 


Comment Field A field within an instruction for 
explanations or remarks. Its contents are ignored 
by the interpreter, the compiler, or the Assembler. 


Comments in BASIC Programs—REM Use REM 
as a way of including remarks or explanatory 
comments in a program. 


COMMON—BASIC Statement COMMON state- 
ments are used in conjunction with the CHAIN 
statement to pass variables to a chained program. 
The COMMON statement is not implemented in 
T/S BASIC. 


Common-Emitter Transistor Amplifier* Aids in 
the design of CE transistor amplifiers. Will print 
schematic and Hybrid-Pi equivalent circuits. 
Cassette. Syncware Company. 


Compatibility* Enter statistical data for two 
people, and this program will measure their 
compatibility. 16K RAM; cassette. Orbyte Software. 


Compatible, Upward (Versions of Programs) The 
term upward compatible indicates that programs 
developed for one version of a programming 
language, operating system, application software 
package, or computer will work without alterations 
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Compile Time è Computer Control Center* 


on an expanded, more powerful version of the 
same language, system, or package. 

In hardware, upward compatibility refers to the 
possibility of building up to more powerful models 
without reprogramming. 


Compile Time The point in the processing of a 
program when it is being translated from source 
code to object code by a translator (compiler or 
Assembler). 


Compiler A translation program which converts 
high-level instructions into binary instructions for 
direct processor execution. Any high-level 
language, such as BASIC or COBOL, requires a 
compiler or an interpreter. 

An interpreter translates each statement of the 
program each time the statement is executed, 
whereas a compiler translates the complete 
program once, producing object code that can be 
executed repeatedly. Any change in the program 
requires recompilation. The code produced by 
compilers may be longer and/or slower than the 
code generated from Assembly language source 
code. 


Compiler BASIC. See BASIC Compiler and 


MCODER. 


Complementing The action of changing each 1 
to a 0, and each 0 toa 1. 


Complete Keyboard* This part of the Instructional 
Packette series covers subjects concerning the 
keyboard: decoding standard ASCII keyboard, shift 
keys, beeper, reset, and repeat. Spectra Computer 
Problems. 


Complete LOAD and SAVE* This part of the 
Instructional Packette series covers subjects 
concerning LOAD and SAVE: troubleshooting tips, 
signal filtering, and plans for LOAD monitor. 
Spectra Computer Problems. 


Complete Memory* Yet another installment in 
the Instructional Packette series, including subjects 
concerning memory: troubleshooting the memory 
pack, plans for building user memory pack, 
EPROM reader, and extending 16K pack to 64K. 
Spectra Computer Problems. 


Complete Sinclair ZX-81 and Timex Sinclair 1000 
BASIC Course, The* An excellent book for 
learning BASIC. Comes with a two-ring binder, 
plus eighteen programs on two cassette tapes. You 
need no prior computer experience to benefit from 
this comprehensive book. Highly recommended for 


anyone serious about learning BASIC programming 
on the T/S 1000. Melbourne House. 


Complete Video* This part of the Instructional 
Packette series covers subjects concerning video: 
troubleshooting, UHF conversion, fine tuning RF 
modulator, and direct/inverse video. Spectra 
Computer Problems. 


Composer® Helps you compose music with your 
T/S 1000. The idea is good but the program is bad. 
Graphics are poor, sound quality worse, and it’s 
not debugged! Supposedly you can use the pro- 
gram to write music, which will then be played 
over the TV or cassette tape. But the program is so 
slow, it took me half an hour to get 12 notes in. 
After playing it, | wanted to edit, but the editor 
does not work. | got notes coming and going on the 
screen, pell-mell. Send this program back for more 
work! Kopak Creations, Inc. 


Compound* Up to six players, grades 9-12, 
compete to determine “substances” by collecting 
various clues. 16K RAM; cassette. AVC Software. 


Compulator Package* A complete system, 
including a 5” monitor, a recorder, switches, case, 
and a single power plug. Just snap your T/S 1000 
into position, and you have a complete portable 
computer. Space remains for a printer and other 
peripherals. Powers Associates. 


Compu-Pen* Allows you to create innovative 
designs using your choice of characters or high 
resolution drawing. 2K RAM. Bob Woish. 


Compusa The manufacturers of F.I.Z. floppy disk 
interfaces, Keyboard Bleeper, and other products 
for the T/S. See Disk Drives, Disk Systems for T/S, 
F.D.C., and F.1.Z. 


Compu-Share* Keeps investment portfolios 
current. Lets you check results or do forecasting. 
16K RAM. Data-Assette. 


Compusheet* Allows you to enter data and 
formulas on an electronic spreadsheet. Includes 
standard functions and more. 16K RAM; cassette. 
ZX81 Programs. 


Compute* Allows the user to load mathematical 
functions into variables. 16K; cassette. Computer 
Engineering Services. 


Computer A general purpose computing system, 
incorporating a central processing unit, memory, 
I/O facilities, power supply, and cabinet. 


Computer Control Center* A high-impact, molded 
polystyrene case for the T/S 1000. Features 


include on/off switch, room to accommodate any 
size of RAM pack and a 13” monitor, tape storage 
pockets, and openings for printer and tape 
connections. 3 % x 20 x 14 % inches. Timeworks, lnc. 


Computer Grade Cassettes* Cassettes that are 
guaranteed to be 100% error-free. In packs of 24, 
from a leading manufacturer of computer cassettes. 
Micro-80 Inc. 


Computer Improvements* Improve your system. 
Includes installation, parts, and labor. The service 
covers auto repeat key module, reset button, 


audiograph chirper, and an on-off switch for the - 


chirper. Integrated Data Systems. 


Computer Memory—Storage in Bytes Byte is a 
label for the storage to hold one character (letter, 
digit, etc.) in the computer’s internal memory, or on 
diskette. Abbreviated B; or, in thousands, KB, or 
simply K. Actually, 1K = 1024, since this is an even 
power of 2. The T/S comes standard with 2K of 
internal memory. 


Computer Sketch* Allows the user to make 
drawings, and produces copies of them. 16K; 
cassette. M. Brletic—Mattsoft. 


Computer System A complete system including 
the MPU, keyboard, CRT, and other peripherals, 
such as printers, disks, tapes, etc. Often used to 
also include programs. 


Computer Taster Course* Twenty-five programs 
that introduce young people to computers. Includes 
a copyright clearance for educational use. 1K 
RAM. Spencer Software. 


Computer Taster Course—Teacher’s Notes* A 
companion summary to be used with Computer 
Taster Course. Spencer Software. 


Computer Tutors: Alpha/Vowel Tutors* Two 
programs that teach children the alphabet and how 
to use long and short vowels. 16K RAM. Softsync, 
Inc. 


Computer Tutors: Math Raiders 1000* A fun way 
to learn arithmetic functions. 16K RAM. Softsync, 
Inc. 


Computers For Kids* An introduction to 
computers for children 8 through 13. Takes them 
easily from BASIC functions through graphics and 
simple flowcharts. Creative Computing Press. 


Concatenation of Data (or Programs) Adding one 
item to the end of another to produce one longer 
data or program item. 


Computer Grade Cassettes* e CONT 


Concentration* Match your memory against the 
computer as you try to find number pairs hidden 
across the board. 16K RAM; cassette. American 
Micro Products, Inc. 


Concentration/ Word Challenge/Number Challenge 
(Z58)* With this package, you can match 
numbers, shapes, or patterns in Concentration; 
play Word Challenge, modeled after the famous 
Boggle word game; and test your memory in 
Number Challenge. 16K RAM; cassette. Gladstone. 


Confidential Needs Analysis /Financial Planner/Tax 
Favored Programs* Designed for the insurance 
agent. Shows client insurance needs, IRAs, TSA, 
KEOGH, etc. 16K; cassette or listing. Mohr and 
Associates Corp. 


Console The terminal that has the most control in 
a system. For a microcomputer, the keyboard or 
the front panel is the console. 


Constant An explicit value in a program instruction 
or statement rather than a symbolic value. The 
value is fixed throughout a program. 


Constellation* An onscreen simulation of the 
night sky as viewed from anywhere on Earth at any 
time in this century. You can aim your simulated 
“telescope” in any direction, scan a path in the sky, 
and zoom out or in. Stars may be selectively 
displayed by magnitude or constellation. 16K RAM; 
cassette. Bug-Byte Software. 


Constellation* Use your ZX81-TS1000 like a 
telescope to produce an image of the night sky. 
Provides a booklet on astronomy. 16K; cassette. 
International Pub. & Software. 


CONT BASIC Statement (“C” key, code=232). 
CONT command causes program execution to 
resume after a Space/Break has been pressed, a 
STOP statement has been executed in the 
program, or an error has occurred. The format is: 
CONT 

Execution of the program will continue with the line 
where the break occurred. If the break occurred 
following a STOP, execution will continue with the 
line following the STOP. 

Most often, CONT is used after report code 5/nnnn 
(screen is full). CONT clears the screen and 
continues the program. 

CONT is useful in conjunction with STOP for 
debugging purposes. When execution is stopped, 
you can examine or change the values of variables 
using direct mode statements. You may then use 


41 


42 
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CONT to resume execution, or use a direct mode 
GOTO, which resumes execution at a particular 
line number. 

CONT is invalid if the program has been edited 
during the break. 


Control Bus The set of control lines in a computer 
system to carry the necessary synchronization and 
control information throughout the system. 
Examples of signals carried on these lines are 
orders such as Read or Write, and sync signals 
such as Interrupt, Hold, or Acknowledge. 


Control Center* Achieve accurate load -level 
adjustments with the help of this aural transducer. 
Includes power switch, SAVE/LOAD switch, LED 
indicator, and LOAD monitor. AB Engineering. 


Contrel Characters Characters having specific 
system-dependent meanings. 


Control Module* This unit sports such features 
as an on/off power switch with ON indicator, anda 
LOAD/SAVE isolation switch and Reset control. 2 
Wy” x 1%", it can be mounted on or beside the 
computer. Dynamic Designs. 


Control Module (BB-1)* Utilizes LED status 
indicators and TTL inputs (eight of each that work 
independently), POKE command to change and 
latch the status of each relay, and PEEK command 
to read the status. Byte-Back Co. 


Control Taster Course* This booklet contains a 
collection of tests and a copyright release for 
schools. 1K RAM; listing. Spencer Software. 


Control Things With Your Timex-Sinclair* This is 
a mildly technical book covering the T/S 1000 and 
how to make it work for you. Learn to manipulate 
external devices, such as lights, appliances, and 
alarms. Includes information on adding peripherals 
to your computer, where to find them, and average 
prices. By Robert L. Swarts. dilithium Press. 


Control Unit The module which fetches and 
decodes instructions. The CU requires an 
instruction register and a program counter. It 
generates control signals and manages the control 
bus. 


Control Variable BASIC. A control variable is the 
number used in a FOR... statement. The variable 
name can only be 1 letter long. This means you can 
have at most 26 different control variables. 
However, you can always use control variables 


over and over in the same program. See also 
Control Variable—BASIC Storage Form. 


Control Variable-BASIC Storage Form As with 
all variables, control variables are stored in 
memory between the address of VARS and E_LINE. 
VARS is the system variable which holds the 
starting address of the variables area. E_LINE isthe 
system variable holding the ending address. 


The control variable is stored according to strict 
rules. The first byte, the label byte, is calculated 
according to the following formula: 

FIRST BYTE = 128+64+CODE 
CODE is the letter name of the control variable. 
The next 5 bytes hold the current value of the 
control variable, and the next 5 bytes hold the 
limit, and a third 5 bytes holds the increment value. 
The last two bytes hold the looping line of the 
NEXT statement (first byte holds the more signif- 
icant part, second byte holds the less significant 
byte.) All told, each control variable takes 18 bytes 
of storage. 


Controller A circuit board, or boards, to interface 
a peripheral to the computer. Controllers have 
complex circuitry to maintain device control. An 
example would be the Aerco or Compusa disk 
controller, which provides an interface between 
the T/S bus and a floppy diskette drive. 


Conversations With A Cat* A game where the 
“CAT” (computer) asks a question based on 
previous answers and gives an appropriate 
response to answers given. 16K; cassette. Apropos 
Technology. 


Conversions li* A general scientific conversion 
table that does Metric/English. 16K; cassette. Zeta 
Software. 


Convert Change from one form to another. For 
software, convert means either of two things. (1) 
Convert a program from one language to another, 
or (2) convert the way the software is stored. 
Convert also applies to hardware. It is possible to 
convert the Timex/Sinclair to work on UHF 
channel 32 instead on VHF channels 3 or 4 by 
changing the RF Modulator. 


Convert* Metric-English/English-Metric conver- 
sion program for unit conversion of length, mass, 
volume, density, force, and pressure. 16K; listing. 
ZX Co. 


Convert Decimal to Hexadecimal String See 
HEX$. 


Convert Decimal to Octal String © Cosmonics TTL Serial Port Software* 


Convert Decimal to Octal String See OCT$. 
Convert Numeric to String BASIC. See STR$(X). 


Cooler, The* A fully assembled voltage regulator 
for the T/S 1000/ZX81. The input rating is 9-35 
VDC, and the output rating is 1.5 amps. Includes 
connector cable. Support Systems One. 


Cooler Kit, The* A kit version of the above 
hardware. Includes all necessary hardware and 
instructions. Comes without case. Support Systems 
One. 


Coor* Educational package that offers three 
vignettes on Cartesian coordinates. 16K. KMC 
Programs. 


COORDS System Variable. Memory location 
16438(4036H). Two-byte variable. The bytes give 
the X and Y coordinates of the latest PLOT or 
UNPLOT statement. The first byte (16438) is the 
X-coordinate and the second byte (16439) gives the 
Y-coordinate. POKEing this variable has no effect. 
PEEKing can help identify where something 
should be PRINTed on the screen relative to a 
PLOTTed point. Try this: 


5 IF INKEY$#“” THEN GOTO 5 
10 PLOT 60*RND , 40*RND 
20 IF INKEY$ =“” THEN GOTO 10 
30 LET X=PEEK16438 
40 LET Y=PEEK16439 
45 IF INKEY$ #“” THEN GOTO 45 
50 UNPLOT X,Y60PLOT X,Y 
65 IF INKEY$ ~“” THEN GOTO 5 
70 GOTO 50 


Copy BASIC Statement (“Z” key, code = 255). 
Makes a copy of the screen on the printer. If you 
don’t have a printer, nothing will happen. 


COPY—CP/M To copy information one from 
place to another, use PIP. 


Copy—Used to Backup Diskettes CP/M. Because 
diskettes can be rendered unreadable by physical 
damage, magnetic contamination, or dirt, it is wise 
to keep at least two copies of any important 
information. 

Use COPY to copy selected files to a “backup” 
diskette. To copy from drive A to drive B, the CP/M 
command is: 


COPY B:=A: 
Copy a Diskette—Use of DISKCOPY CP/M 


Command to make an exact backup copy of a 
diskette. DISKCOPY is on the diskette as 


DISKCOPY.COM and loaded by CP/M when 
needed. The copy is done sector by sector, so that 
fragmented files (q.v.) are not reorganized. The 
format is: 


DISKCOPY (from drive) (to drive) 

If both drive specifications are omitted, a single 
drive copy is performed on the default drive. The /1 
option (at the end of the command) allows copying 
of the first side of the diskette only, even if the 
drive is double-sided. DISKCOPY will copy onto an 
unformatted diskette, formatting the diskette as 
part of the copy procedure. 


Copy-Cass* A software backup system which 
will interface with two tape recorders to produce 
consistently good tape-to-tape data transfers. 
R-Tek. 


Core A small magnetic torus (or doughnut) of 
ferrite used to store a bit of information. Cores can 
be strung on wires so that memory organizations of 
32K 8-bit words can be packed into space with 
dimensions %” x 6” by 6”. One advantage of core 
is that it is non-volatile. Also, as a holdover from the 
days when nearly all computer internal memory 
was core, the word is still sometimes used as a 
synonym for internal memory: core-image, in core, 
etc. 


COS BASIC Function (function-“W”, code=200). 
COS returns the cosine of an angle given in 
radians. The format is: 

(numeric variable) = COS (numeric expression) 
Where (numeric expression) is the angle in 
radians. To convert degrees to radians, remember 
that 360 degrees =2*PI radians. Therefore: 


LET RADIANS= DEGREES *2*PI/360. 


Cosmonics Plans for an RS-232 TTL Level 
Converter* With these plans, you can connect 
your T/S 1000 with most RS-232 peripherals. The 
unit can be built out of simple and inexpensive 
materials and must be used with the Cosmonics 
TTL Serial I/O Port. Cosmonics. 


Cosmonics TTL Serial Input/Output Port Packages* 
Contains the Cosmonics TTL Serial Port Software, 
hardware requirements, and plans for building 
ports. When used in conjunction with the RS-232 
TTL Level Converter, your T/S 1000 can interface 
with many RS-232 peripherals. Cosmonics. 


Cosmonics TTL Serial Port Software* Provides 
the timing for translation between ASCII and 
Sinclair characters, when the T/S 1000 is inter- 
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facing with peripherals. It must be used in con- 
junction with RS-232 TTL Level Converter. 4K; 
cassette. Cosmonics. 


Cosmos* An adventure game with excellent 
graphics. You are challenged by treacherous 
aliens who are attacking aspace convoy. 16K RAM; 
cassette. Mindware Inc. 


Count, The* Teach your children the concepts of 
numbers and counting while introducing them to 
computing. Fisher-Marriott Software. 


Count-Down* Modeled after a rocket launch 
game, this content-free “skeleton” allows you to 
set a group of question tests at different levels. 
16K RAM; cassette. AVC Software. 


Counter Binary counter. 

Countries of the World* Displays various geo- 
graphic and statistical information about the world 
in color. 16K/48K Spectrum; cassette. Hewson 
Consultants. 


Covers and Cases See Aluminum Enclosure— 
EC11 &EC14, Computer Control Center, Custom- 
Designed Attache Case, Kradle, and Mac-Briefcase. 


CP/M Diskette-based operating system. CP/M 
is is now available to Timex/Sinclair 1000 users 
through two different CP/M disk interfaces. This 
exciting development in the Timex/Sinclair world 
calls for a full discussion of CP/M and related 
concepts. 


The Control Program (for) Microcomputers (CP/M) 
was written by Gary Kildall at the dawn of the 
1970s. By 1980 it was available for some 400 dif- 
ferent microcomputers. CP/M is an operating sys- 
tem. That means it acts like an overseer for other 
programs—it controls their operation. An applic- 
ation program “runs under” CP/M; as it might 
run under the T/S OS or other operating system. 


There are anumber of versions of CP/M now avail- 
able. The original single-user, single-tasking ver- 
sion, referred to as CP/M-80, was written for the 
8080 8-bit microprocessor. There is a vast library 
of applications software available for CP/M-80. 
The only way for a T/S user to tap this library is 
to add a CP/M disk interface and floppy diskette 
drive to the T/S. 


In order to boot up CP/M, the user inserts asystem 
disk in drive A and resets the T/S. This loads the 
system files and the command processor into RAM. 


The command processor displays a prompt on the 
screen that looks like this: 

A) 
with a blinking cursor immediately to the right of 
the prompt. This indicates that the operating sys- 
tem is ready for its next task. For example, if you 
wanted to load and run the Wordstar word process- 
ing system, you would type WS and press ENTER 
when you see the prompt. When you are finished 
with Wordstar, you would type X to return to CP/M. 
CP/M consists of four main parts: 
1) Basic Input/Output System (BIOS) — written in 
Assembly language, this program mediates between 
the microprocessor and the peripheral hardware. 
2) Basic Disk Operating System (BDOS) — manages 
file directories, space allocation, and disk I/O. 
The file system is managed on a disk-drive basis. 
3) Console Command Processor (CCP) — acts as 
the user interface by reading and processing com- 
mand lines. 
4) Commands—external utilities that reside on disk 
and are loaded by the CCP as needed. The com- 
mand verbs are delimited by blanks. 
CP/M can make files read-only, allows assignment 
of strings to individual keys, is able to display a 
directory of system files, will do verified track 
level disk copies, has an on-line help function, and 
provides a flexible copying utility. 
Among the programming languages that run under 
CP/M are Pascal, CIS COBOL, CBASIC, the 
CBASIC compiler, Dr Logo, PL/I, and a C compiler. 
The CP/M software is provided by Digital Research. 
The CP/M Disk Interface for T/S is made by AERCO. 
Version 1 contains 64K and a Z-80 in the interface 
card. This divides the work level with the Z-80 
inthe T/S. The T/S’s Z-80 manages the screen and 
keyboard, which ordinarily uses up three-fourths 
ofits time in SLOW mode. The Z-80 in the interface 
is then free to concentrate on computing. This is 
like running in FAST mode all the time, even with 
moving graphics. 


The major drawback to AERCO’s CP/M Version 1 
is that it runs the CP/M standard CBASIS rather 
than T/S’s standard BASIC. While the differences 
are reasonably small, a conversion is required. The 
T/S one-key BASIC keywords will not work, 
although a similar function is available, since 
CP/M can assign a string to a key. 

Version 2 of AERCO’s CP/M Diskette Interface, 
which will not be available in the near future, will 
take a different approach. It will not use a Z-80 


co-processor and thus will lack the enhanced 
speed of Version 1. It will, however, use T/S BASIC 
and the full T/S keyboard features. It is expected to 
be substantially cheaper than Version 1. 


For now, AERCO’s CP/M Version 1 is the most 
exciting thing happening in the Timex/Sinclair 
world. It isn’t cheap, but it will open the door to a 
new world of cheap or free software and will add 
the speed and convenience of diskette-based 
computing to the T/S. See also AERCO, Compusa, 
Disk Drives, Disk Systems for T/S, F.D.C., FD-ZX, 
and F.1.Z. 


CPS Characters Per Second. Or, Cycles Per 
Second. 


CPU Central Processing Unit. The device in 
charge of fetching, decoding, and executing 
instructions. It contains a control unit, an ALU, and 
other related facilities with registers, clocks, or 
drivers. The T/S uses the Z80 CPU chip. A 
Microcomputer CPU is also often called an MPU 
Micro Processing Unit. 


CR Carriage Return, 13 decimal or OD base 16 
(see Enter for T/S equivalent); or, Command 
Register; or, Card Reader. 


Craps* Up to five players can wager on the roll of 
the dice. Biocal Software. 


Craps* Teaches programming concepts in a 
game format. A binder with full program listing is 
included. 6K-RAM; cassette. Bronder East. 


Craps* Graphic images depict dice rolling, as the 
player bets on the outcome. Cassette. J.L.K. 
Software. 


Crash A situation where the system becomes 
inoperative from hardware or software malfunction. 
Crashes on the T/S can be caused by the 
keyboard, added memory, tape loading, or power 
connection. 


Crash Guard* Stop those dreaded crashes. With 
easy and speedy installation, this will steady the 
RAM from shock or jiggle. Expense Cutters 
Products, Inc. 


Crazy Comet* Defend the major cities of the 
world against enemy planes. 16K RAM; cassette. 
Just Games. 


Crazy 8 and Poker 4* This dual games package 
plays the standard version of these old favorites. 
16K RAM; cassette. R. Midura. 


Crazy-cards/Cube* Crazy-cards is a totally 
addictive game for people who love to cheat. 


CPS e CRT 


Learning the rules will not help you with this one. 
Cube is a computer version of Rubik’s Cube. Cleva 
Computer Ware. 


CRC Cyclic Redundancy Check. A binary 
polynomial used to check information on blocks of 
data. All single-bit errors are detected. When used 
with an additional Longitudinal Redundancy Check 
(LRC), all two-bit errors are detected, and all one- 
bit errors corrected. The two checksums are 
appended to the data. When the data is received or 
reread, the CRC and LRC are recalculated and 
compared to the earlier CRC and LRC. Any 
difference indicates that a bit has changed. The 
CRC and LRC act like parity bits, except that they 
work on a whole block of data rather than on one 
byte. 


CRC Smart Soft Face* You can hook up any 
printer to the TS1000 using this interface which 
uses no RAM or USR routines, and has single-key 
operations. CRC Software 


Cribbage* Shuffles, deals, keeps track of the 
score, and more, in this computer version of the 
classic game. UAS. 


Critical Path* Calculate the steps needed to 
complete a project while spotting potential trouble 
spots. Applicable to construction, manufacturing, 


/marketing, public administration, and other fields. 


16K RAM; cassette. Mindware Inc. 
CROM Control Read Only Memory. 


Crosstalk Two signals 
another. 


interfering with one 


Crossword* Create your own puzzles or copy 
crosswords from books and newspapers. Store 15 
x 15 puzzle formats with answers and clues up to 
64 characters long. 16K RAM; cassette. Mindware 
Inc. 


Crown and Scepter* A medieval game in which 
you must save your kingdom and reclaim your 
throne. 16K; cassette. International Pub and 
Software. 


CRT Cathode Ray Tube. Loosely, a computer 
terminal using a CRT to display characters or 
pictures. Also called a monitor, screen, terminal, 
etc. The T/S, when purchased, uses a TV set as a 
monitor. However, because the hardware converts 
the picture from a digital signal (where voltage 
fluctuates) into a radio frequency signal, the 
resolution is worse than a directly connected 
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monitor. The T/S can very easily be modified to run 
a monitor. Two soldered connections, plus 
physical installation of a female RCA plug, are 
required. See Sync Magazine, July/August 1983, 
Vol. 3 No. 4, Pg. 50. 


CRTC CRT Controller. A chip or circuit which 
provides necessary control signals to interface a 
CRT to the 1/0 bus of an MPU. 


Cruiser* Try to negotiate your spaceship safely 
through a meteor storm. Biocal Software. 


Crunchers* Abookcontaining 21 simple games 
for the 2K T/S 1000, written by Yin Chiu and Henry 
Mullish. 


Crypto-Whammer* Solve these original crypto- 
grams. Brown Cottage Industries. 


Crystal Quartz crystal whose piezoelectric 
vibrational modes issue an extremely accurate 
frequency for clock timing. 


CTS Clear To Send. Control signal from the 
modem to the terminal stating the data may be sent 


because the carrier is present. RS232C is 
standard. 
Cube-Sym* A computer rendition of Rubik’s 


Cube. You choose the cube dimensions. Biocal 
Software. 


Current Diskette Drive Or, Default Drive. CP/M 
keeps an internal record of which diskette drive is 
currently considered the “default diskette” or 
“default drive.” When you start a CP/M session, 
the default diskette drive is always A. To change 
the default diskette drive to B, enter B:. To go back 
to A as default, enter A:. To determine which is the 
default diskette drive, look at the prompt (A> or B>) 
from CP/M. 


Cursor Thecursor is the inverse K, L, or F symbol 
(or with some programs a different symbol) which 
appears on the screen to let you know where an 
action (such as editing a line) will take place. The 
cursor moves to the right with the right arrow (shift- 
8) on by typing in characters; to the left with the left 
arrow (shift-5) or delete; up and down with the up 
arrow (shift-7) and down arrow (shift-6). 


Cursor Control Keys BASIC. See Arrow Up, 
Arrow Down, Arrow Left, and Arrow Right. 


CustomIC Integrated circuit built to the customer’s 
specifications. 


Custom Programming* Mr. Panwar will modify 
your existing BASIC program or develop a new 
program for your particular application. R. Panwar. 


Custom Programs* This firm designs customized 
programs for business and educational applications. 
Computer-Wear Software. 


Custom Software Duplication* For authors and 
publishers, this is custom software duplication. It 
has all the complete cassette requirements and is 
guaranteed to load. Acts Audio Inc. 


Custom-Designed Attache Case* These durable 
plastic cases have aluminum frames. They are 
custom-fitted to the form of your computer, 
recorder, 16K RAM, power pack, TV adapter, and 
cords. They are fitted with locks for security. 
Computa-Dek. 


Customer/Supplier File* Adds, changes, or del- 
etes records for up to 100 customers or suppliers. 
Lists their phone numbers and two 18 character 
product code entries. 16K RAM; cassette. Executive 
Workshop. 


CUTS Cassette User Tape System. 
CW Control Word. 


Cycle Time Total time a device needs to 
complete one internal cycle before becoming 
available again. 


Cycle-Stealing Another processor gains access 
to a microprocessor bus for one cycle. The second 
processor may be an internal subsidiary processor, 
as in DMA. 


Cypher 9* A cipher generator with decode/en- 
code/scramble capabilities. This program is 
menu-driven and has multiple features for secure 
communications. 16K RAM; cassette. Robill Product. 


D Codes. T/S code for D is 41 (HEX 29); inverse 
D is 169 (HEX A9). The ASCII code for D is 68 
(HEX 44); for d, 100 (HEX 64). 


D Data line or the hexadecimal symbol for the 
decimal number 13: D base 16 = 13 base 10 = 15 
base 8 = 1101 base 2. 


D Flip-Flop A flip-flop circuit with a delayed 
reaction. The output is determined by previous 
input. 


DO to D7 Data bus for the T/S 1000 (on the edge 
card connector). These eight lines are used to 
move data from place to place in the computer. 
Each line represents one bit, making this an 8-bit 
(one byte) data bus. The bus can carry any number 
between O and 255 at one time. D7 is the most 
significant bit (MSB), while DO is the least 
significant bit (LSB). 


D/A Digital to Analog. Conversion of digital 
signals to analog signals. 


DA-1 Disassembler* A disassembler that uses 
only 2K of memory and can display Machine Code. 
16K RAM. Aerco. 


DA1 Disassembler* Allows you to convert your 
Machine Code to Assembler, review ROM routines, 
and change 812 regular and extended codes to 
Assembler mnemonics. 12K; cassette. Martin Irons. 


DAA Data Access Arrangement. 


DAC Digital-to-Analog Converter. A device 
which converts digital signals (such as a computer’s 
I/O bus) to analog signals which can control an 
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external device with varying voltage or current 
levels. 


Daisy Chain A method of establishing priorities 
for interrupts. Units capable of interrupting the 
system can either transmit or block acknowledge- 
ment requests generated by a unit further away 
from the processor. The highest priority is given to 
the unit electrically closest to the processor. 


Daisy Wheel Printer An impact printer which has 
a wheel with radial spokes bearing type, to 
produce letter quality output. See Printers for 
information on particular devices and 
manufacturers. 


Damsel and the Beast, The* You are the hero 
who must save the hidden (or imprisoned) damsel 
before she is starved to death. Beware of the Beast, 
he is not very nice. 16K RAM; cassette. Bug-Byte 
Software. 


Darker, More Solid Printing Double-strike printing 
causes the dot matrix printer to reprint every 
character with a slight shift down on the page. The 
dots printed the second time fill in the vertical 
spaces between original dots creating a darker, 
more solid character. 


DarkStar (TM) Provides photographers with 
exposure data for various changes and common 
problems that occur in the darkroom. 16K; 
cassette. F/22 Press. 


Darts* This program exercises your numerical 
skills, while it plays a realistic game of darts. 16K 
RAM; cassette. KMC Programs. 


DAS Data Acquisition System. 


DATA BASIC Statement. DATA is a non- 
executable statement used in conjunction with the 
READ statement. It stores the numeric and string 
constants that are accessed by the program’s 
READ statement(s). 

DATA (constant) (,constant)... 
(constant) may be a numeric or string constant. 
String constants in DATA statements do not need 
to be surrounded by quotation marks, unless the 
string contains commas, colons, or significant 
leading or trailing blanks. DATA statements are 
non-executable. They can be placed anywhere in 
a program. A DATA statement may contain as many 
constants as will fit on a line, and any number of 
DATA statements may be used in a program. The 
READ statements access the DATA statements in 
line number order. The information within a group 
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of DATA statements can be thought of as one cont- 
inuous list of items, regardless of the number of 
items on one line. If the variable type is defined in 
the READ statement as numeric, the corresponding 
constant in the DATA statement must be numeric 
as well. If the variable type is defined as string in 
the READ statement, the corresponding constant 
inthe DATA statement must be string. For examples, 
see READ. DATA statements can be “reread” 
through the use of the RESTORE statement. The 
T/S does not support DATA, READ, or RESTORE 
statements. 


Data Acquisition The collection of data from 
external sensors, usually in analog form. 


Data Base Conversion (C8003)* Converts numeric 
data between decimal, binary, octal, or hex bases 
with full control of manipulation. 16K; cassette. 
UAS. 


Data Bus The set of lines carrying data. All 
system components are normally connected to the 
data bus. 


Data Communications Multiplexer A device which 
allows several communications processors (or 
“conversations”) to operate concurrently over a 
single channel (such as one phone line). This can 
work through: 1) time-division multiplexing, which 
oscillates the channel rapidly from one conversation 
to another; 2) frequency-division multiplexing, 
which uses shifts around two different conver- 
sations; and 3) other, more complex methods. 


Data Diskette A diskette is called a data diskette 
when it is used primarily or totally to store data 
rather than programs. To save space, a data 
diskette will usually not contain most or all of the 
CP/M programs. Likewise, a program diskette is 
one used primarily to store programs for the 
processing of data. A system diskette, finally, is one 
used principally to store CP/M commands and 
related utility programs. Often a diskette will 
contain both data and the programs needed to 
process the data. 


Data File A named collection of information 
usually stored on magnetic media. 


Data Link Escape An escape character used to 
introduce control information in a data system. 


Data Master* Small business and home owners 
will appreciate this program for data storage and 
retrieval. Full search and edit routines are featured. 
16K RAM; cassette. L. Harmon. 


Data (or Program) Concatenation Adding one 
item on at the end of the others to produce one 
longer data or program item. 


Data Putting* Calculates the distribution ratio for 
the total by grouping all the data input; then 
displays a linear graph of the ratio. Useful for 
calculating amount sold, purchasing cost, and 
expenses. 16K RAM; cassette. Asia Tsucho Co., 
Ltd. 


Data: Security Or, Data integrity. Insuring that 
data (or programs) cannot be altered improperly. 
For example, in an accounts receivable system, 
steps must be taken to insure that clients cannot 
alter their invoices. Data security consists of 
guaranteeing both data integrity and data secrecy 
or privacy. 


Data Separator A circuit in disk controllers which 
separates the data from the carrier in the signals 
read from the diskette surface. 


Data Set File or a group of related data elements. 


Data Storage and Display System* A time series 
data storage and display program. You can store 
up to 25 different sets of numbers, with 60 numbers 
in each. You can enter data, change it, list it, and 
plot it. It does not allow you to print the information 
onto the printer. Nor does it allow for “scrolling” 
data entry (i.e., the 61st piece of data does not 
automatically move the first piece off and 
everything down). To get the 61st piece of data in, 
you have to resave all the points. ZXPanding, Ltd. 


Data Tablet A peripheral for graphic input, which 
digitizes the position of a stylus on a special 
sensory surface. 


Data Types A specific interpretation applied to 
binary data, such as integer, real, character, etc. 


Data-Assette Power Supply This high-quality 
adapter reduces wear and tear on the.9V socket 
and obtains steady power without fading. 
Data-Assette. 


Database A systematic organization of data files 
for central access, retrieval, and update. 


Database Programs See Autofile, Organizer, 
Program 1: ADDR, Program 2: ACCR, ZX- 
Datafinder, and ZX Pro-File. 


Datapiot* Plots investment and scientific data 
which can then be drawn, labeled, and titled on 
your printer. 16K RAM; cassette. Peak. 


Data-Transfer Rate e Decode Cycle 


Data-Transfer Rate The rate of transfer of data 
from one place to another, such as from disk to 
memory or from memory to memory. 


DAV Data AVailable. One of the five status bits of 
a standard UART. It becomes true when a 
character has been received. 


David and Goliath* A multiple choice bible story 
game with answers in graphics. 2K RAM; cassette. 
Christian Software. 


Day at the Races* Win the big race at the British 
track. 16K RAM; cassette. Kopak Creations, Inc. 


DBMS DataBase Management System. A program 
providing a general mechanism for systematic 
storage and retrieval of data from a database. 


D-Bus Internal destination bus ina CPU, from the 
ALU to the registers. 


DC Direct Current. 


DC Motor A type of motor designed to operate 
with a direct current power source. Often used in 
variable speed applications. 


DCE Data Communications Equipment. Equip- 
ment used to interface with a data communications 
network. Generally, a modem. 


DCM Data Communication Multiplexer. 


DCO Digitally Controlled Oscillator. An oscillator 
using a digital circuit to control frequency, rather 
than the analog circuit used by normal oscillators. 


DCP Interspec Pack* You can hook up this 
interface pack to your T/S 1000 or T/S 2000. It 
contains an 8-bit 8-channel A-D converter, four 
relays, four switch inputs, an 8-bit input port, and 
an 8-bit output port. DCP Microdevelopments Ltd. 


DCP P/A/C Packs* A fully contained series of 
packs that offers memory, control, and analog 
interfaces, for the ZX81. It includes 4K CMOS and 
RAM 1/0 Port, and plugs into the rear of the T/S 
1000/ZX81. DCP Microdevelopments Ltd. 


DCP Speech Pack* This speech unit plugs 
directly into your computer. It uses single POKE 
commands to voice words from its built-in 
vocabulary. Also available are vocabulary expan- 
sion packs that plug into the expansion port at 
the rear of the module. DCP Microdevelopments 
Ltd. 


Deadlock A situation in which two processes 
wait indefinitely for each other. 


Dealers* Allco Dealer Services provide T/S 1000 
user mailing lists in US, Canada, and overseas 
versions. Box 43074, Detroit, MI 48243. 


Deathship Sabotage* This adventure game pits 
you against a deathship which is trying to destroy 
the planet Earth. 16K RAM; cassette. Horizon 
Simulations. 


Debouncing Eliminating the rapid signal fluctua- 
tions which accompany a change of state in 
mechanical switches. Mechanical springs bounce 
repeatedly until the contact is finally closed or 
opened. Typical debounce time is 5 to 10 
milliseconds for stable contact. Debouncing may 
be performed by hardware (latch) or software 
(delay). 


Debug or Test a Program A programmer must 
make sure that a program will correctly process all 
of the types of data for which it is intended. 
Samples of the data are prepared (test data) and 
the program is executed using this data (a test run). 
The program's outputs (reports, screen displays, 
files, etc.) are then verified to be as specified. An 
error in the processing logic of a program is called 
a “bug,” hence the terms “debug” and “bug-free.” 


Debugger An essential program that helps 
eliminate bugs in software. At a minimum, it 
provides breakpoints, dump facilities, and register 
and memory examine/modify, preferably in 
symbolic form. See ACS-Debug, Assembler/ 
Debugger ZXAD, and De-Bugger. 


De-Bugger* Helps programmers write in Machine 
language. Works in decimal for ease and 
understanding. 16K; cassette. Cleva Computer 
Ware. 


Debugging Eliminating the bugs in a program, 


troubleshooting and correcting mistakes or errors. - 


DEC Digital Equipment Corporation, second 


largest manufacturer of computers. 
Decade Counter A counter 
increments of ten. 


advancing in 


Decimal to Hexadecimal String Conversion See 
HEX$. 


Decimal to Octal String Conversion See OCT$. 


Decision Tables* Helps streamline programs 
and reduce repetition for smoother, more cancise 
programs. 16K; cassette. UAS. 


Decode Cycle The second cycle of the fetch- 
decode-execute sequence of instruction execution. 
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The instruction, contained in the IR, is decoded 
into a set, or a sequence, of control signals to all 
the required elements of the system, such as 
register gates, ALU functions, or external devices. 


Decoder A logical unit which decodes two, three, 
four or more inputs into mutually exclusive outputs. 
A3-bit decoder will have 8 outputs because a 3-bit 
number can have 8 possible values. 


Decoder* Decodes ZX 8K ROM to 0-8K and 
remaps internal 1-2K to 8-9K. 16K RAM pack; 
hardware accessory. John Oliger. 


Dedicated Register A register used exclusively to 
contain a specific item. 


Deduc-table* A menu-driven program that 
maintains records of a year’s worth of deductions, 
subdivided into twenty user-defined categories. 
Each category can contain up to 25 entries that 
include date, amount, and descriptive data. Year- 
to-date totals are calculated upon request. 48K 
RAM; cassette. Markel Software. 


Deep Space* Patrol your space territory and 
destroy the invading enemy spaceships. 16K RAM; 
cassette. Software Development Associates. 


Default 


Default Diskette Drive Or Current Diskette 
Drive CP/M keeps an internal record of which 
diskette drive is currently considered the “default 
diskette” or “default drive.” When you start a CP/M 
or BASIC session, the default diskette drive is 
always A. To change the default diskette drive to B, 
enter B: or to go back to A as default, enter A:. To 
determine which is the default diskette drive, look 
at the prompt (A> or B>) from CP/M. 


Default Parameters The parameter values 
supplied by a computer system when no explicit 
values are provided by a program or a programmer. 


See Default Value. 


Default Value Or, Default. A value for a parameter 
or variable which will be supplied by a program or 
system, if you do not specify a value. 


Del Pronounced “dell.” DELete character in 
ASCII, 7F base 16. 


DELETE BASIC Key (shift-“0”, code 119). The 
DELETE key is used when editing input, program 
lines, or commands. The delete works on the line at 
the bottom of the screen. Move the cursor left or 
right until it is just to the right of the 
character/keyword you want to delete. Press the 


DELETE key—et voila! the character/keyword is 
gone. 

If there is no line at the bottom of the screen, 
DELETE has no effect. To get a program line at the 
bottom of the screen for editing, use the EDIT key 
(sift-“1”). See also EDIT. 


Delete a File The CP/M Command to delete a file 
is ERAse. 


Delete Character BASIC. Pressing Delete will 
delete the character to the left of the cursor. See 
BASIC Editing. : 


Delimiter A character which indicates the end of 
a sequence of characters. In English, the common 
delimiter of words is the space. 


Demo* Helps Timex/Sinclair 1000 distributors, 
marketing managers, and retailers sell more 
effectively. Turn your T/S 1000 into a marketing 
tool. 16K RAM; cassette. Computer-Wear Software. 


Demolisher (FG1005)* You must destroy the 
wall, block by block, before it crushs you. 16K 
RAM; cassette. Intercomputer Inc. 


Demonstration Program Demonstrates the Timex- 
Sinclair 1000. With complete documentation. 16K; 
cassette. Lyon Ware (Robert F. Downs). 


Demultiplexer A logical circuit which can 
route digital signals from one source to many 
different destinations in the system. 


Depreciation Schedule* Allows you to figure 
equipment depreciation using a variety of methods. 
16K RAM. Executive Workshop. 


Der Student* A German language instructional 
Program, including review of vocabulary and 
grammar. 16K RAM. J. W. Collins. 


DESC Defense Electronics Supply Center. 
Manages procurement policies and monitors 
quality of military electronics contracts. 


Descenders The parts of printed or displayed 
characters that extend below the baseline. 


DEST System Variable. Memory address 
16402 (4012H). Two-byte variable giving the address 
of the variable being assigned. POKEing has no 
effect. PEEKing can be done without harm. DEST is 
not a useful variable for Assembly language 
programming. 


Development System A system with the capabil- 
ities for efficient hardware and software application 


development for a given microprocessor. Such a 
system typically includes a microcomputer, monitor, 
printer, mass storage (often diskettes or hard disk), 
PROM programmer, and an in-circuit emulator. 
Software is often developed on a system totally 
different from the system it will run on, either 
because the target system does not have enough 
memory or other resources to support development, 
or because the system is not actually available yet. 


Development Tools Hardware and software aids 
intended for use in developing programs and/or 
hardware systems. 


Device and Ports A portis an address providing a 
connection between the computers internal 
processor and an external device. Ports are used 
to attach input and output devices. See Port. 


Device Names Names which may be used in 
place of a file name in many DOS or BASIC 
commands. Specifies that data is to come from, or 
go to, a device (keyboard, CRT, printer, etc.), rather 
than a diskette or cassette file. 


DF__CC System Variable. Memory address 16398 
(400EH). Two-byte variable which gives the 
address in the display file where the next printed 
character will go. The variable can be POKEed 
with different values to print output at different 
places on the screen. (Be sure you know how the 
display file is stored or you may clobber your 
program.) The variable can be PEEKed without 
problem. 


10 PRINT AT 0,0;“HERE WE ARE.” 
20 LET DFCC=PEEK 16398+256* PEEK 16399 
30 POKE DFCC-1,CODE “?” 


D_FILE System Variable. Memory address 16396 
(400CH). Two-byte variable which holds the 
starting address of the display file. PEEKing is 
harmless. POKEing can cause your system to 
crash. 


If you know the start address of the display file 
(PEEK 16396+256*PEEK 16397) and know how 
the display file is stored, you have full control over 
the display file. See also Display File—Storage 
Form. 


DF__SZ System Variable. Memory address 16418 
(4022H). One-byte variable controlling the num- 
ber of lines at the bottom of the screen. The 
lines are not available to the BASIC program. 
POKEing the variable allows you to use more of the 
screen for output. However, if you have any INPUT 
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statements in your program before you POKE 
16418,2, you will lose your program. 

10 POKE 16418,0 

20 FOR l=1 TO 24 

30 PRINT “LINE”;I 

40 NEXT | 

45 PAUSE 40000 

50 POKE 16418,2 


Diablo A Xerox-owned company which makes 
computer peripherals and computer systems. A 
supplier of daisy wheel printers. 


Diagnostics A set of routines used to diagnose 
system malfunctions and/or run standard perfor- 
mance tests. 


Die/Dice Circuit elements built of small rectangu- 
lar pieces of silicon on a wafer. Each wafer has 
several dozen to hundreds of rectangles—dice. 
Onceimounted in a package, this is called a chip. 


Diggles Kitchen, The* Separate volumes of 
recipes that cover a wide variety of ethnic cooking. 
Includes Vol 1: Worldwide, Vol 2: European, Vol 3: 
Simple Family Meals. 16K; cassette. Micro 
Computer Software. 


Digital Having discrete states. Digital logic may 
have from two to sixteen states. Most logic is 
binary logic, with two states, on or off. 


Digital Analyzers—Logic or Timing Troubleshoot- 
ing tools which allow the user to locate timing or 
logic errors. 


Digital Display Load Monitor* Monitors data 
level going from cassette to the computer to insure 
a proper level. Edson Electronics. 


Digital-to-Analog Converter* For one analog 


` output. This converter simply attaches to the I/O 


port. It has space for two additional converters. 
Redditch Electronics. 


Digitizer A device which converts analog 
information to its digital equivalent. Often used for 
devices obtaining input from a plotting surface and 
providing coordinates as output, such as a 
graphics tablet. 


DIM BASIC Statement (“D” key, code=233). 
Deletes any existing array with the same name and 
allocates space for the array. (See Array.) Sets all 
values to zero. T/S 1000 BASIC allows up to 26 
numeric arrays and 26 string arrays. A numeric 
array must be a single letter (“S” through “Z”) 
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followed by parentheses around the dimension(s). 
You can have up to 255 dimensions. The general 
form is: 


DIM a(d1,. .. ,dn) 


where a is a letter between “A” and “Z”; d1 is the 
maximum number of “slots” you need for the first 
dimension; and. .., dn is the number of “slots” you 
need for the last dimension. Numeric arrays take 
up five bytes for each unique set of the dimensions. 
Multiply the dimensions in the DIM statement 
together. Multiply this number by five for the 
approximate number of bytes the array will use. 
(See Numeric Array Variable for more information 
on how the array is stored.) For example: 

DIM B(8,8) 
sets up a numeric array called “B” which will have 
8 x 8 “slots” in which to hold a number. This could 
be a checkers board where the first dimension 
indicates the row and the second dimension 
indicates the column. B(1,1)=1 could mean the left 
lower corner has a black piece in it. B(1,2)=0 would 
mean the first row from the bottom, second column 
from the left has nothing in it. 
String arrays must be a single letter (“A” through 
“Z") followed by a “$” sign with parentheses 
around the dimension values. String arrays can 
have up to 255 dimensions. The general form is: 

DIM a$(d1,. .. ,dn) 

where a is a letter between “A” and “Z”; d1 is the 
maximum number of “slots” you need for the first 
dimension; and. .. ,dn is the maximum number of 
characters you need for any of the string. String 
arrays take up one byte for each unique set of 
dimensions. Multiply all the dimensions in the DIM 
statement by each other to find the approximate 
number of bytes the array will use. (See String 
Array Variable for more information on how the 
string is stored.) For example: 


DIM A$(10) 
sets up a string called A$ which is 10 characters 
long. 

DIM B$(8,8) 
sets up B$ with 8 strings, each 8 characters long. 
Again, this could be our checker board. 


B$(1,1)="(P;” means the lower lefthand space has. 


a black piece in it. 
Diode A device which allows current to flow in 
one direction only. 


DIP (“dip”) Dual In-line Package. A standard IC 
package with two rows of pins 0.1” apart. 


Dip Switches A collection of small switches on a 
DIP, used to select options on a circuit board 
without modifying the hardware. 


DIR CP/M Diskette Directory Listing Command. 
DIR allows you to see on the screen a list of all files 
on a diskette, or selected files. Each file displayed 
will show filename and extension. DIR is a resident 
command, part of CP/M. 


DIR by itself lists all files on the current default 
drive. To list all files on another drive, specify the 
drive number, for example: 


DIR B: 
To list selected files, give a partial filespec. 
Examples: 
All COM files on drive B: 
DIR B:.COM 
or 
DIR B:*.COM 
All files named FILE1 on drive B, regardless of 
extensions: 
DIR B:FILE1 
or 
DIR B:FILE1.* 
All files on drive C with names beginning with FILE 
and extensions beginning with B: 
DIR C:FILE*.B* 
To see files with no extension, use only the. : 
DIR B:*. 


DIR CP/M. Use to Find a Program or File on a 
Diskette. If you are in CP/M (prompt is A> or B>), 
for the default A diskette drive, enter DIR. For 
diskette drive B, enter DIR B:. If you are in BASIC 
(promptis OK), use FILES or FILES B:. This is useful 
to find a program on file if you are unsure of the 
exact spelling of its name. If you still cannot identify 
your program from DIR listings of all diskettes, you 
may have to load and list likely-looking candidates 
until you find it. This points out the usefulness of 
program and file names that remind you of their 
purpose (“mnemonic” names), and of a REM at the 
start of each program to make it easy to identify 
when listed. 


Direct Addressing Or, Short Addressing. An 
addressing technique which allows short instruc- 
tions with the address field limited to 8 rather than 
16 bits. 


Directory The table of contents of a file system 
which allows convenient access to specific files. 


Dis-Acsem* A disassembler that works in 
conjunction with Acsembler*. 16K RAM. ACS 
Software and Cleva Computer Ware. 


Disk A flat, circular magnetic storage medium 
which is rotated while in use. It is usually called a 
diskette if it is small and flexible (“floppy diskette”). 


Disk Controller Card A printed circuit board that 
interfaces disk storage drives to the CPU of a 
computer. See CP/M, Disk Systems for T/S, 
F.D.C., FD-ZX, and F.1.Z. 


Disk Drives, Used The IBM PC and a number of 
other computers were sold with single-sided 
double-density diskette drives which could not 
store software in a volume reasonable for those 
machines. Users are moving to double-sided 
drives in droves, and there is seldom any way to 
trade in the used single-sided drives. This creates 
a buyer’s market for these drives, which are 
excellent for the T/S. $100 is top dollar for a used 
Tandon TM100-2 (IBM PC 160K drive), and two 
can often be acquired for $150. If you don’t see 
them in the want ads, try contacting IBM PC and 
other user groups, or place a “disk drives wanted” 
ad yourself. See AERCO, Compusa, CP/M, Disk 
Systems for T/S, F.D.C., FD-ZX, and F.1.Z. 


Disk File A file residing on a disk. Also used to 
refer to the complete disk drive. 


Disk Operating System Or, DOS. A Disk Operating 
System is a collection of programs that help you 
manage files on diskettes. There are a few such 
systems available for the Timex/Sinclair. See CP/M, 
Disk Systems for T/S, F.D.C., FD-ZX, and F.1.Z. 


Disk Systems for T/S Currently there are four 
disk interfaces for the T/S from two companies, 
although more may appear on the market at any 
time. For more information, see CP/M, Disk Drives 
(Used), Disk Systems for T/S, F.D.C., FD-ZX, and 
F.I.Z. Information on specific CP/M functions is 
also contained alphabetically throughout the En- 
cyclopedia. See AERCO, Compusa, CP/M, Disk 
System for T/S, F.D.C., FD-ZX, and F.1.Z. 


DISKCOPY CP/M Command to make an exact 
backup copy of a diskette. This is not a standard 
part of CP/M and is called COPY, DCOPY, DUP, 
or FASTCOPY in some CP/M systems. 


Diskette—Backup Because diskettes can be 
rendered unreadable by physical damage, magnetic 
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contamination, or dirt, a second copy of the 
diskette is made. This is a “backup” diskette. 


Diskette—Bad Sector A sector on the diskette 
which will not read/write data correctly, usually 
due to a minor physical flaw in the diskette. One or 
two bad sectors will not seriously affect the 
diskette’s use. More than a few bad sectors 
indicates the-diskette should be used as a frisbee 
rather than to hold your valuable data. 


Diskette—Copy or Backup See COPY. 


Diskette—Default or Current CP/M keeps an 
internal record of which diskette drive is currently 
considered the “default diskette” or “default drive.” 
When you start a CP/M or BASIC session, the 
default diskette drive is always A. To change the 
default diskette drive to B, enter B: or to go back to 
A as default, enter A:. To determine which is the 
default diskette, look at the prompt (A> or B>) from 
CP/M. 


Diskette—Free Space The STAT command shows 
the free space and Read/Write status of the 
current or specified diskette. Enter: 


STAT or STAT <drive letter> 


Diskette—Listing of Files If you are in CP/M 
(prompt is A> or B>), for the default diskette drive 
enter DIR. For diskette B enter DIR B:. This helps 
you find a program on file, when you are unsure of 
the exact spelling of its name. If you still cannot 
identify your program from DIR listings of all 
diskettes, you may have to load and list likely- 
looking candidates until you find it. Thus, it is 
useful to have mnemonic file names that remind 
you of the contents of a file. An identifying REM at 
the start of each BASIC program is also 
recommended. See DIR. 


Diskette—Number of Files On each diskette, 
CP/M maintains an index or directory of all files. It 
is the available space in the directory which limits 
the number of files on a diskette. The standard is 64 
files per diskette. 


Diskette, Data A diskette is called a data diskette 
when it is used primarily or totally to store data 
rather than programs. In order to save space, a 
data diskette will usually not have most or all of the 
CP/M COM programs. Likewise, a program 
diskette refers to a diskette which is primarily used 
to store programs. A system diskette has the system 
files and is used principally to store CP/M 
commands and related utility programs. Often a 


53 


54 


Display the Contents of a File on the Screen Using TYPE è D/nnnn 


at the end of the line. There are 24 lines in the 
display. Each byte in the display file holds the 
code of the character to be printed at that spot in 
the display. Try this: 
5 PRINT “JIM” 

10 LET DFILE=PEEK 16396+256*PEEK 16397 

20 FOR I=DFILE TO DFILE+20 

30 PRINT PEEK | 

40 NEXT | 


Notice the 118’s which mark the ends of lines on 
your screen. Also notice how the screen is 
constantly being changed as you run a program. 
This means your display file is expanding and 
contracting as you PRINT and CLS. If you have 
more than 3.25K and want to try this, then POKE 
16389,72; press NEW ENTER and then enter the 
program. 


If you have more then 3.25K (3327 bytes) memory, 
then the display file is stored differently. Now you 
have enough room so that the computer “expands” 
your display file to the maximum by adding spaces 
to all the lines. Each line has 32 bytes, then ends 
with an ENTER (118). Try this: 


10 PRINT “JIM” 

20 LET DFILE=PEEK 16396+256*PEEK 16397 
30 FOR I=DFILE TO DFILE+100 

40 PRINT PEEK I;“[ ]” 

50 NEXT | 


Note: [ ] enclosed is displayed in reverse video. 


Notice all the spaces. Since each line is kept at 32 
characters across plus the ENTER(118) character, 
the display file for machines with more than 3.25K 
remains a fixed size: the ENTER character at the 
start of the file, then 24 lines of 32+1 (ENTER) 
characters. This uses 1+24(32+1) = 792 bytes. The 
display file always takes up 792 bytes. However, it 
still moves around in memory each time you 
change a line in your program. See Memory Map. 
Knowing where your display file is and how it is 
stored is essential if you want to do Assembly 
language programming. 


Display the Contents of a File on the Screen Using 
TYPE TYPE is a resident command, part of 
CP/M. The command format is: 

TYPE <filespec> 
The data in the file is displayed on the screen. 
Non-text files, such as compiled programs, will 
produce strange characters on the screen. 


Distacalc* Radio amateurs and navigators will 
appreciate this program that calculates great circle 
distances and headings from the longitude and 
latitude figures. The resulting values are given in 
statute miles, nautical miles, and kilometers. The 
program automatically saves figures for up to 250 
cities in an internal file. 16K RAM; cassette. RCO 
Technical. 


Division Primer* A course that teaches division 
through the use of easy examples. Mac-Man 
Software. 


Dk’tronics Keyboard* Convert the T/S to a 
larger scale keyboard simply by slipping it into this 
15 x 9 x 2% inch case. Features include 52-key 
keyboard, motherboard for RAM additions, 12-key 
numeric keypad, and stop and shift keys. Gladstone. 


Dk’tronics Light Pen* A screen pen that plots, 
draws, modifies, erases, etc. Sinclair Place. 


DLC „Data Link Control. Control characters in 
data transfer used to initiate and terminate 
communications, as well as for error checking. 


DLE Data Link Escape. Communications control 
characters in a data link are distinguished from 
data characters by the escape character that 
precedes them. 


DMA Direct Memory Access. A method used to 
provide high-speed data transfers between a 
peripheral and the main memory. Data is exchanged 
at maximum memory speed. 


DMAC Direct Memory Access Chip. A device 
available as a single chip, used to automate DMA 
transfers. A DMAC is a specialized block-transfer 
processor which can take bus control away from 
the CPU and transfer one or more memory bytes. 


DMM Digital Multi-Meter. A volt/ohm meter with 
digital readout instead of the older needle meter. 


D/nnnn BASIC Report Code. D/nnnn is the 
report code you get when you hit the SPACE/ 
BREAK key during a LOAD, SAVE, LPRINT, LLIST, 
COPY statement or at the end of any other BASIC 
statement. Stop the execution of any BASIC 
program by hitting the SPACE/BREAK key. This is 
also the annoying report code you get if you 
accidentally hit the space key. To recover from the 
error (if you want to) use GOTO nnnn or CONT. 
CONT will clear the screen before continuing the 
program. 


Diskette, Program è Display File—Storage Form 


diskette will contain both data and the programs 
needed to process the data. 


Diskette, Program A program diskette is a 
diskette which is primarily used to store data- 
processing programs. On the other hand, a data 
diskette refers to a diskette which is used primarily 
or totally to store data rather than programs. To 
save space, a data diskette will usually not contain 
most or all of the .COM program files. A system 
diskette contains the system files and is used to 
store CP/M commands and related utility programs. 
Often a diskette will contain both data and the 
programs needed to process the data. 


Diskette, Source The diskette from which inform- 
ation/data is coming. Target diskette is the disk- 
ette to which information/data is going. 


Diskette, Target The diskette to which information/ 
data is going. Source diskette is the diskette from 
which information/data is coming. 


Diskette, Write-Protected A diskette is write- 
protected if it does not have a write-protect notch 
about one inch down on the right side. The notch 
could be missing altogether or covered over with 
an adhesive tab. This blocks a small spring-loaded 
switch or a light beam inside the diskette drive and 
prevents writing to that diskette. 


Diskette Directory Oneach diskette, CP/M main- 
tains an index or directory of all files. It is the avail- 
able space in the directory which limits the number 
of files on a diskette. See DIR. 


Diskette Drive A diskette drive (or “disk drive”) 
is the machine attached to the T/S by way of a disk 
interface cad which turns the diskette and transfers 
data from the diskette to the computer and vice 
versa. The diskette is the removable medium, about 
the size of a square greeting card. See Disk Drives, 
Used. 


Diskette Formats Disk drives come in four main 
varieties: single-density single-sided, single-density 
double-sided, double-density single-sided, and 
double-density double-sided. On adouble-density 
diskette, the tracks are twice as close together 
(48 tracks per inch) as ona single-density diskette 
(24 tracks per inch). Double-sided drives have two 
read/write heads to store information on both the 
top and bottom side of the diskette. See also 
CP/M and Disk Operating Systems. 


Diskette Formatting CP/M Command FORMAT 
is atransient command, existing as FORMAT.COM 


on the CP/M diskette and loaded by CP/M as 
needed. FORMAT destroys any data on the disk- 
ette. Every sector on the diskette is checked 
for errors and formatted. If the sector is bad, itis 
flagged as defective so it will not be allocated toa 
file. The command format is: 
FORMAT (drive) 

FORMAT prompts you for the drive letter and 
sectors to format, then shows the status of the 
diskette. 


Diskette Maintenance Or, File Management. 
Keeping track of files on diskettes. This includes 
creating files, finding them by name, insuring that 
adequate free space is available on the diskette, 
maintaining backups, and deleting files no longer 
needed. These functions are supported by the 
various CP/M functions, but require thoughtful 
planning by the user to insure proper results. 


Some database management systems attempt to 
automate part of the work of keeping track of files 
and diskettes; some also maintain files of control 
and tracking data, and may provide alternatives to 
CP/M functions. 

Disk-M* Expand your memory capabilities with a 
multiprogramming system that acts like a disk 
drive. The features include separate storage of 
programs and files, SHIFT, CYCLE, FETCH, 
DIRECTORY, TRADE, KILL, MERGE, and many 
more. T-S Systems. 


Display A computer output device which displays 
graphic and/or alphanumeric information, such as 
a CRT or a seven-segment LED. 


Display* Uses a variety of graphics methods to 
generate plots and pictures. Biocal Software. 


Display File—Storage Form In memory there is 
an area known as the display file. It holds the codes 
for the characters which appear on the TV or 
monitor screen. The display file is stored according 
to strict rules. If these rules are not followed while 
the display file is being modified, the computer may 
lose your program. 

The display begins at D_FILE. D_FILEisasystem 
variable which holds the start address of the 
display file. The first character of the display file is 
always an ENTER (code = 118). From here, there 
are two ways the display file can be stored. 


If you have fewer than 3.25K bytes of RAM (3328 
bytes) then each line of display file will vary in 
length. There must always be an ENTER character 
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DOC e DPMA 


DOC File Extension. The extension (the 1 to 3 
letters after the period) of a file name is often used 
to indicate what kind of file it is. DOC (.DOC) is the 
file extension for a text format or documentation 
file. 


DOD Department of Defense. 


Dogfight* Enemy planes vs. your fleet. Shoot 
them down before they do the same to you. Biocal 
Software. 


DO-loop A feature of a high-level language (e.g., 
FORTRAN) which allows a segment of a program 
to be executed repeatedly while, or until, a certain 
logical or arithmetic condition is fulfilled. Similar to 
the FOR-NEXT statement in BASIC. 


DOS Disk Operating System, pronounced D-O-S 
or “doss.” A program or collection of programs 
functioning as an operating system whose main 
secondary storage medium is disk. It usually 
supplies facilities such as symbolic files, automatic 
space allocation, dynamic memory allocation, 
program relocation and loading, utilities, etc. See 
Disk Operating System and CP/M. 


DOS, How to Boot or Start Up Reset the system 
to reload CP/M in all applications. Note: upon 
resetting the system and reloading CP/M, any 
applications program will be stopped and any 
current work on a BASIC program not previously 
saved will be lost, erased from internal memory. 


Dot Matrix A method of forming characters by 
using small dots. Usually patterns are 5 by 7, or 7 
by 9, though, for very high-quality characters, 
patterns of 11 by 13 dots or more are required. 
Applies to displays, printers, and other output 
devices. 


Double Feature Adventures* Clues for these 
adventure games are generated randomly for 
variety of play. Games: Quest for the Holy Grail and 
Elusive Mr. Big. 16K RAM; cassette. Softsync, Inc. 


Double “H” Keyboard* Designed for use with all 
T/S 1000 Computers, this full-size, full-stroke, gold- 
contact keyboard has 53 keys including two 
oversized shift keys and a full length space bar. 
There are also twelve extra keys that the user can 
build special circuits for, using plans and 
schematics included with the keyboard, to perform 
automatic shift, automatic repeat, and electronic 
shift-lock functions. Double “H” Electronics. 


Double-Density The techniques used to store 
data twice as densely on a diskette. Also used to 
refer to a diskette or drive in this format. 


Double-Precision Arithmetic Arithmetic operations 
which double precision by using twice as many 
bits to represent numbers. T/S 1000 BASIC does 
not support double-precision arithmetic. 


Double-Sided Disk or Diskette A type of disk with 
both surfaces (sides) used for data storage. 
Contrast with single-sided disk or diskette. The 
double-sided diskette can store twice as much 
information as a single-sided diskette. 


Double-Sided Diskette Drives Data is written on 
both sides of the diskette. 


Double-Strike Type Format When told to by a 
special code, some printers will automatically type, 
backspace, and retype characters; or they may 
accomplish the same effect by not spacing or 
taking an extra small space. 


Double Width-Type Format Some printers can be 
controlled to type characters double their normal 
width. This feature is selected by giving the printer 
special codes. 


Down Arrow [!] Shift-6, T/S code=113. Pressing 
the down arrow will move the cursor down oneline. 
This is one of the ways you select program lines for 
editing. The down arrow can be decoded ina BASIC 
program for cursor control in the program. 


Downsway 16K RAM Pack* Plugs into the rear 
port of the computer. It is compatible with all 
accessories for either the ZX81 or T/S 1000 and 
needs no extra power supply. Data-Assette. 


DP Data Processing. 


DPDT Double-Pole Double-Throw switch. A 
two-polarity switch with two different “on” positions. 


DPM Digital Panel Meter. 


DPMA Data Processing Management Association 

505 Busse Highway 

Park Ridge, IL 60068 

312-825-8124 
This is primarily a professional organization for 
managers of larger computer installations. Of 
interest to managers of programmers, and/or 
operators who want to learn about management 
techniques. For more information, find a copy of 
DPMA Journal at your library or contact DPMA. 


DPSK e Dual-Port Memory 


DPSK Digital Phase Shift Keying. Encoding 
digital data with phase differences on a carrier. See 
Phase. 


DPST Double-Pole Single-Throw switch. 


Dr. Floyd* Have a conversation with the 
psychiatrist, Dr. Floyd. Simulates artificial intelli- 
gence. 16K RAM; cassette. Apropos Technology. 


Dragon Hunt* Arrows and a magic sword help 
you slay the nasty dragon and escape the Dragon 
Caves. 16K RAM; cassette. P. Hargrave. 


Dragon Lair* This adventure game features a 
multiple-level cavern, sound effects, and fantasy 
role-playing. 16K RAM; cassette. Syber, Inc. 


Draw and Recall* Allows you to create graphics 
and store for future recall. 16K RAM. Friendly Computer. 


Draw Poker* Computer poker for five hands. The 
computer deals all the hands and plays four, while 
the user plays one. The computer bluffs and bets, 
just like one of the boys. 16K RAM; cassette. 
Trixieware. 


Draw Poker Tutor* Teach yourself draw poker, 
and practice your strategy for opening bids. Totals 
and advice are provided during play. 16K RAM; 
cassette. UAS. 


Drawing System, The*A 16K RAM machine code 
program that includes three drawing modes, full 
ZX character set, screen overlay, and more. Word 
Software. 


Draw-it* Allows you to draw, store, print, and 
modify graphics on many screens. 16K RAM; 
cassette. Horizon Simulations. 


Drive, Diskette A diskette drive (or “disk drive”) 
is the machine which turns a diskette and transfers 
data from the diskette to a computer and vice versa. 
A diskette is a piece of plastic, enclosed in paper. 
Diskettes come in several sizes: 8 inch, 5% inch, 
3% inch, etc. The paper enclosure protects the 
diskette from dirt. The diskette drive reads the 
diskette through the window cut in the covering. 


Drive Letter and Filename A CP/M filename is 1-8 
characters in length. It may be preceded by an 
optional drive letter (separated by a colon). Also, 
an optional 1- to 3-character file extension may 
follow (separated by a period). The entire specif- 
ication for a file consists of the three parts (drive): 
(filename).(extension) and is often called a 
(filespec) in documentation. Example: A:COM- 


MAND.COM. Valid drive letters are A (the first or 
leftmost drive) and B (second or rightmost drive). 


Drive, Source The diskette drive from which 
information/data is coming. Target drive is the 
diskette drive to which information/data is going. 


Drive, Target The diskette drive to which infor- 
mation/data is going. Source drive is the diskette 
drive from which information/data is coming. 


Driver An amplifier circuit that reshapes the 
signals on a bus, when more than one TTL load is 
in use. 


DROM* Anultra-low-power memory backed bya 
rechargeable battery, providing non-volatile stor- 
age of programs and data. Valuable for often used 
routines or data and saving of programs under 
development. Saving and loading of cassettes are 
made unnecessary. Individual 2K blocks can be pro- 
tected against accidental overwriting. Gladstone. 


Drum Rotating magnetic memory, similar to a 
disk, but using the surface of a cylinder. 


Dry Gulch* An old-time Frontier town out West 
is the setting for this treasure hunt. Play is 
interactive and can be saved for resumption at 
a later time. 16K RAM; cassette. Upstate Labs. 


DS Data Strobe. Enters data into a holding 
register. 


DSR Data-Set Ready (RS-232C standard). Aline 
on a modem indicating to the data terminal that 
the received carrier is normal. See RS-232C, CTS. 


DTE Data Terminal Equipment. Equipment which 
receives or originates data; as opposed to Data 
Communications Equipment which merely trans- 
mits data from one device to another. 


DTR Data Terminal Ready (RS232C standard). A 
line on a terminal indicating to the modem that it is 
ready to send data. See RS-232C, DSR, CTS. 


Dual Intensity A printer or display device which 
can reproduce symbols in bold-faced or high- 
lighted formats, as well as regular intensity. 


Dual Processors Two CPUs in one computer. 
Provides redundancy to increase reliability and 
productivity, since tasks can be divided and can 
proceed indepdnently. Also a system with two 
different types of processors, with one active or 
dormant at any given time. 


Dual-Port Memory Memory equipped with dual 
data and address connections, plus a binary 
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Dumb Terminal è Dynamic Memory Allocation 


priority circuit. Primarily used for simple 
communication between multiple processors. 
Available in single-chip form for small memory 
sizes. 


Dumb Terminal A low-cost data terminal, 
ordinarily a CRT, which does not have advanced 
features, such as editing keys or local processing. 


Dummy Variable A stand-in which will later be 
replaced by the actual variable name or literal 
value. For example, in<variable>=SQR (<numeric 
expression>), <variable> and <numeric exression> 
are dummy variables which must be replaced by 
actual variables and expressions to produce a 
valid BASIC statement. 


Dump Transfer the contents of one memory 
device to another. Internal registers may be 
dumped to memory, memory can be dumped to 
disk, printer, or screen, etc. 


Dungeon of the Algebra Dragons (1102)* If you 
solve the dragon’s algebra problem, you increase 
your gold reserves. Fail, and you lose some of your 
gold. 16K RAM; cassette. Timeworks, Inc. 


Duplex Bidirectional communication method 
allowing simultaneous data transfers in both 
directions. May use separate lines or multiplex a 
single line. 


DUT Device Under Test. 


DV-1 Direct Video Modification* Allows for 
noise-free display by connection of standard 
(composite video) computer monitor to Sinclair 
computers. Requires two-transistor circuit installa- 
tion inside computer. Aerco. 


DVC-2 Direct Video Kit* Allows T/S 1000 to 
drive video monitor. Normal and reverse video. 
Small board fits inside computer case. RF 
modulator is not affected. Random Access. 


Dyadic An operation, such as addition or multipli- 
cation, employing two input values. Contrast to a 
monadic operation, like squaring, with one input 
value. 


Dynamic Circuitry which stores information as 
charges on MOS capacitors. Usually volatile, 
requiring periodic refreshing. 


Dynamic Memory MOS RAM memory using 
dynamic circuits. Each bit is stored as a charge on 
a single MOS transistor. This allows very high 
density (only one transistor is used per bit). Since 


the stored charge leaks, a typical dynamic memory 
must be refreshed every 2 milliseconds by 
rewriting its entire contents. This does not slow 
down the system, but does require additional 
memory refresh logic. Dynamic memory chips are 
cheaper than static ones, and are generally 
preferred for memory sizes over 16K. The T/S’s 
RAM memory is dynamic. Dynamic memory is also 
volatile—the data stored is lost when power is 
turned off or interrupted. 


Dynamic Memory Allocation. Allocating memory 
to multiple concurrent programs according to their 
needs. A strategy for optimizing performance. 


E Codes. T/S code for E is 42 (HEX 2A); inverse E 
is 170 (HEX AA). The ASCII code for E is 69 (HEX 
45); for e, 101 (HEX 65). 


E The hexadecimal symbol for the decimal 
number 14: E base 16 = 14 base 10 = 16 base 8 = 
1110 base 2. Also shorthand for Enable. See 
Enable. 


e, Powers of To find natural logarithms in BASIC, 
see EXP. 


Ear Earphone Jack. A cable connects the ear 
jack on the computer to the ear jack on your 
cassette recorder. The ear jack is the third jack 
from the front on the left side of the T/S 1000. 


Earthly Challenges* Moving graphics and full 
screen display make these five arcade-inspired 
games fun and amusing. Pickle Man, Ms. Pickle 
Man, Supertank Warzone, Mine Field Kaboom, and 
Monkey Barrels are included. Panero Software. 


Easy Calc* Helps you learn math by doing 
problems. You can run an equation separately or 
do systems equations with one keystroke. Includes 
a printer-calculator. 16K RAM; cassette. Simulsion. 


Easy Eye Filter* A front-mounted filter that tints 
the screen of your monitor or black-and-white TV 
an optic yellow. It comes in a standard 10 x 12 inch 
size. Larger sizes are available by special order. 
Artisan Electronics. 


Easy Graph* Puts information into an easily 
modifiable bar graph format. 16K RAM. Cottage 
Technology. 


E è ECM 


Easy to Build Accessories* A catalog/book 
providing instructions on building peripherals for 
your T/S 1000. Brown Cottage Industries. 


Easy Z Accounting* A system for double entry 
accounting that works with 16K, 32K, and 48K 
RAM. Includes journals, ledger, and tax programs. 
64K RAM. Sensible Technical Solutions. 


Easy Z Financial Transactions* This menu- 
driven program will handle various accounts, such 
as store credit and banking, and works well with 
16K, 32K, and 48K. 64K RAM. Sensible Technical 
Solutions. 


Easy Z Heat Eliminators* Engineered to eliminate 
overheating, this solution to heat transfer requires 
approximately one minute to hook up to the ZX. 
There are no modifications to the interior of the ZX, 
and all required materials are furnished. Sensible 
Technical Solutions. 


Easy Z Mount (327)* Contains material to attach 
up to three modules with no loose mounting 
problems. Allows for quick release and remounting 
of modules. Sensible Technical Solutions. 


EBCDIC Pronounced “ep-si-dick.” Extended 
Binary Coded Decimal Interchange Code. This 8- 
bit code, used by IBM to encode their character 
set, is based on the original punched card codes. 
EBCDIC encodes essentially the same characters 
as ASCII, but with different bit patterns. 


E-beams Electron beams. 


Echo A character received from the keyboard is 
sent to the printer or screen for display. 


Echo Hardware Testing. A loop-back or “Echo” 
technique is used to test the circuits of an 
input/output device by “looping” whatever is sent 
out back into the computer as if it were input. In this 
way, the circuits inside the computer are tested in 
isolation from the circuits in the external device to 
locate a fault. 


ECL Emitter Coupled Logic. This is a bipolar 
transistor-transistor logic (TTL) device using 
variations in the current, rather than the voltage 
levels, to control bit and gate switching. While as 
much as ten times faster than other TTL or MOS 
circuits, ECL-TTL circuits have a much higher 
power consumption and heat production. 


ECM Electronic Counter Measures. Using 
electronic devices to jam or evade an opponentťs 
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Economical Accounting Spreadsheet Program* ¢ Educational Aids Program“ 


electronic equiptment. Used 


espionage situations. 


in military and 


Economical Accounting Spreadsheet Pro- 
gram* Helps you create reports, charts, schedules, 
and analyses. Can be used by those with little 
experience to design spreadsheets for their 
specific needs. 16K RAM; cassette. Hensley and 
Associates. 

Economy Trio* Includes two programs for telling 
time or measuring time (“12-clock” and “24- 
clock”), “Anypoint” for plotting a graph, and “Day,” 
which gives the day of any date in the past. Good, 
simple programs with good instructions. 1K. ZX- 
Panding. 


Edge Card Connector At the rear of the T/S 
1000, there is a hole in the computer with a piece of 
plastic sticking out. On the plastic are many fingers 
of metal. This piece of plastic is called the edge 
card connector or expansion port. The fingers of 
metal are really wires (traces) on the computer’s 
printed circuit board. The edge card connector is 
where all add-on devices are connected to the 
computer (additional memory, printer, modems, 
control boards, etc.). The traces of the edge card 
connection are related to the input, output, and 
control lines of the computer. See the Timex 
manual for the names of the traces. 


EDIT BASIC key (shift-“1”, code=117). Pressing 
the EDIT key (shift-“1”) tells the computer you want 
to EDIT the line which has the inverse-“‘>” cursor. 
To use the editor, first put the computer in FAST 
speed by giving the FAST (shift-“F”) command. 
This will save you time. Then select the line you 
want to edit by using the up arrow (shift-6) and the 
down arrow (shift-7) keys. The line with the 
inverse-“>” is the selected line. If you have to go 
up or down many lines, use the LIST nnnn 
command to get to line nnn quickly. 

Once the line you want to edit has the inverse-“>” 
cursor on it, press the EDIT key (shift-1). The line 
will be copied to the bottom of the page. Now use 
the left arrow (shift-5) and the right arrow (shift-8) 
to move the cursor through the line. To insert, just 
type what you want inserted and it will go into the 
line just to the left of the cursor. To delete 
characters from the line, move the cursor over until 
it is just to the right of the character. Now press the 
DELETE key (shift-0) and the character, keyword, 
or function will be deleted. 


When you are done editing, press ENTER. If there 
are no syntax errors, the line will be put back in the 


BASIC program. If there is an error, the inverse-“S” 
will be put next to the violating charactor, keyword, 
or function. Keep editing the line until it is accepted 
into the program. 


If you want to delete a whole line, type in the line 
number without anything else. Pressing ENTER 
will delete the line. Hint: Use the editor to save time 
typing similar BASIC program lines. EDIT the 
similar line, change the line number, and then 
press ENTER. You now have two program lines for 
the work of one. 


Edit Edit means to change a program. The T/S 
comes with a simple editor using the EDIT key. 
See EDIT. 


Editor A program which facilitates the entry and 
maintenance of text in a computer system. Typical 
operations include: insert word/line, delete 
word/line, append, search for “string,” substitute, 
etc. An editor is designed to allow creation and 
modification of data. Editors are classified as line- 
oriented editors if they basically work on one line at 
a time and deal with text by line number. 


Full-screen editors, by contrast, allow you to 
change any data currently displayed on the screen. 
Most treat paragraphs or even entire documents as 
a unit, allowing reformatting, change of margins 
with justification, block moves, etc. Most word 
processing programs are full-screen editors. 


The T/S 1000 EDIT key function lies between 
these two categories. It allows you to change any 
BASIC line on the screen, but still treats the data as 
a collection of lines. You must press EDIT while the 
cursor is on the line you want to change. Then you 
can use the left and right arrows and delete key to 
edit that line. The EDIT key is a very simple editor 
which works only on one selected line. See EDIT. 


Editor—for BASIC Programs The T/S 1000 
comes with a simple editor for EDITing BASIC 
programs. See EDIT. 


Editor, Text An editor program specially designed 
for text files. A text editor manipulates characters, 
like letters, punctuation marks, etc. Its main 
function is to create and change text data, such as 
a letter, report, program or book. See Word 
Processors and Word Processing Software. 


EDP Electronic Data Processing. Processing 
data with electronic machines, such as adding 
machines, calculators, and computers. 


Educational Aids Program* 
programs 


A series of tutorial 
in various subjects of advanced 


Educational Quiz* e Electro-Optical Reconnaissance 


mathematics. Includes factoring, polynomials, cubic 
equations, and others. 16K RAM. Polymath. 


Educational Quiz* A collection of quiz programs 
that use random questions to teach reasoning, 
English, math, and general knowledge. 16K RAM; 
cassette. Rose Cassettes. 


Educational Reporting Software See Class List, 
Grade Master, Grade Roster, Mark Sorter, Mark 
Total with Averages, Quiz Grader, Super Grader, 
Teacher, and Test Grader. 


Educational Software, Primary Level See Addition 
Primer, Alphabet, Alphabet Primer, Angles, 
Arithmetic, Bigspell, Capitals and States, Cassette 
M1 and M2, Cave of the Word Wizard, Computer 
Tester Course, Computer Tutors: Math Raiders 
1000, Concentration/Word Challenge/Number 
Challenge, Countries of the World, Division Primer, 
Dungeon of Algebra Dragons, Edu-Pak-l, 
Eduventure LIL,II,IV, Flash Spelling, Multiplication, 
and Numbers Primer. 


Educational Software, Secondary Level See 
Advanced Math, Algebra, Basic Instructions, 
Biology 1 & 2, Chemical Symbols, Coor, Der 
Student, Easy Calc, Educational Aids Program, 
Educational Quiz, Espanol, Forces, French, 
Geography, Graph, Hebrew Tutor, Lonisation, 
Intermediate English, Lingo 1, Massive One, Math, 
Mathematics, Maths, Similes, and Trigonometry. 


Educator, The* Interactive program to teach 
computer programming on the T/S 1000. 16K 
RAM; cassette. Compuwiz Software. 


Edu-Pak-I* An educational package that teaches 
reading and vocabulary skills. 16K RAM; cassette. 
Kopak Creations, Inc. 


Eduventure I* A problem-solving program for 
young children. 16K RAM. Intercomputer Inc. 


Eduventure II* A problem-solving program for 
slightly older children. 16K RAM. Intercomputer 
Inc. , 


Eduventure III* A problem-solving program for 
junior high school students. 16K RAM; cassette. 
Intercomputer Inc. 


Eduventure IV* A program that requires high 
school students to solve unique problems in order 
to graduate. 16K RAM; cassette. Intercomputer Inc. 


E. E.* Programs for electronics engineers, 
including routines for Ohm’s Law, and conversions 


between ohms, amps, volts, watts, and power. 16K 
RAM; cassette. Spectra Computer Products. 


EFL Emitter-Follower Logic. A transistor circuit in 
which the base element is common to the output 
and input circuits. 


EIA Electronic Industries Association. 


EIA-RS-232C The EIA standard for serial data- 
transmission interfaces for asynchronous com- 
munications. Data is sent in 10- or 11-bit serial 
bundles. The first bit is called the start bit. It signals 
the beginning of the data. The data bits follow, from 
least to most significant. The stop bit follows the 
last data bit. 


El Cheapo Mail List and Letter Writer* An 
inexpensive program that enables the user to 
easily write letters, create and maintain mailing 
lists, and personalize form letters. 16K; listing, 
cassette, or disk. Also for Spectrum. Gregory F. 
Ludwig. 


Electricity* A test game, based on the hangman 
format, that teaches electricity and magnetism. 16K 
RAM; cassette. AVC Software. 


Electron The elementary unit of negative electrical 
charge, the electron is often envisioned as a 
particle circling around the nucleus of an atom. 
Electrical current is a flow of electrons. 


Electron-beam A collimated beam of electrons 
used in manufacturing ICs and in CRT display 
systems. 


Electronic Checkbook* Organize your checking 
account transactions with this package. Up to 1000 
records can be sorted and searched by date, 
description, or classification on one cassette. 16K 
RAM; cassette. Timeworks, Inc. 


Electronic Circuit Design Program* Programs 
for CAD of active filters, pad, and attenuators; 
state-variable, stagger-tuned, and notch filters; 
amps; 555 timers; yagi antennas; regulators; and 
heat sinks. 16K RAM; cassettes. Bob’s. 


Electronic Disk Same as RAM disk (q.v.). 


Electronic Technician, The* Computes reso- 
nance, RC 3DB frequency, parallel resistance, and 
coil “Q.” Good for amateur radio design. 16K; 
cassette. Wishmeier Associates Software. 


Electro-Optical Reconnaissance Gathering infor- 
mation through electrical and optical surveillance. 
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Elementary Educational Package ¢ ENTER 


Used in scientific studies, military, and espionage 
applications. 


Elementary Educational Package Instructional 
aids for teaching basic math and spelling. 2K; 
cassette or listing. Edson Electronics. 


Elephant Floppies* The EMS #2 is a 51⁄4” floppy 
diskette, single-sided, double-density, soft sector 
with hub ring certified 100% error-free. Leading 
Edge Products, Inc. 


ELF/1*  Electrical/Electronic Formula Program 
One. Amps, volts, and watts: input values for any 
two, and the program will calculate the third. 16K 
RAM. Support Systems One. 


E_Line System Variable. Memory address 16404 


. (4014H). Two-byte variable which points to the 


beginning of the work space. This address also 
marks the end of memory that will be SAVEd on 
tape. POKEing this variable can cause you to lose 
your program. PEEKing the variable has no effect 
on the system. 


ELINT ELectronic INTelligence. 


Eliza Eliza is a non-directive psychotherapist that 
examines statements in detail, as they are typed in, 
and responds with its own questions or comments. 
Created at MIT in 1966, Eliza was designed to run 
on a large mainframe, but is now available in LISP 
and BASIC versions for micros. 


EMI Electro Magnetic Interference. Interference 
caused by electrical fields produced by capacitive 
coupling; magnetic fields produced by mutual 
inductance; or electromagnetic fields (radio 
waves). 


Emulation Simulation in real time. One computer 
emulates another by executing an emulator 
program that makes it interpret the same 
instructions. 


Enable To make a device ready or available to 
function. Opposite of disable. 


Encryptor* Encrypt text into 5-letter code groups 
using the Fibonacci chain pseudo-random key 
generator. 16K RAM; cassette. P & B Software. 


END BASIC Statement. END is used to terminate 
program execution, close all files, and return to 
command level. The format is: 

END 


You may use END statements anywhere you 
wish in a program when you want to terminate 


execution. END differs from STOP in that it does 
not cause a “Break” message to be printed, and it 
closes all files. An END statement at the end of a 
program is not needed. 


T/S BASIC does not have an END statement. 


End Current Line Press Newline/Enter to end the 
current line. The T/S 1000 then checks for syntax 
errors. Finding none, the line is executed (if the line 
is unnumbered) or added to the BASIC program (if 
the line is numbered). 


End of Text, How to Get to Use the LIST nnnn 
statement to get to the end of the BASIC program, 
where nnnn is your guess of a line number at the 
end of the program. 


Energy 1 Package* Calculates heat loss for 
user-defined building dimensions. Comparison to 
user-defined allowables. 16K; cassette. Wishmeier 
Associates Software. 


Energy 2 Package* Computes R value for wall 
and ceiling assemblies. Heat loss for given building 
size and heating cost per day. 16K; cassette. 
Wishmeier Associates Software. 


Engineering-Mechnical-Scientific Software See 
Air Conditioning, Beam Design, Celestial Locator, 
Common-Emitter Transistor Amplifier, Constellation, 
Distacalc, E. E., Electronic Circuit Design Program, 
ELF/1, Functional Analysis, Ham Radio Pak, 
Hamware, Linearsystems 3.0, Math and Electronics, 
Orbit, Pipe Flow, Plane Frame, Planetfinder, 
Planets, Relativity, Solar System, Statistical, Steel 
Beam Design, Telescope Design, and Timber 
Beam Design. 


English, One* Have fun playing word games, 
while mastering basic English skills. 16K; cassette. 
Also for use with Spectrum. Automata, Ltd. 


Enhanced BASIC* A32-page BASIC tutorial. 16K 
RAM; cassette. Kopak Creations, Inc. 


Enhanced BASIC #1003* A programmer's 
program that includes automatic renumbering, 
display of memory used, and a function to let you 
delete blocks of programs. 16K; cassette. Kopak 
Creations, Inc. 


E/nnnn Report Code—BASIC. This report code 
is not used. If you get an E/nnnn report code, pray. 


ENQ ENQuiry control character. 


ENTER BASIC key (code=118). Similar to a 
carriage return/line feed in ASCII, the ENTER key 
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marks the end of a line. Pressing ENTER ends the 
current line, gives the line to the BASIC program, 
and positions the cursor at the start of a new line. 


Environment The state of all registers, memory 
locations, and other factors in a system. Also used 
to refer to a software environment such as DOS. 


EOB End Of Block. 


EOC End Of Character. Also, End Of Conversion 
for an ADC. 


EOF BASIC Function. The EOF function indicates 
an end-of-file condition. The format is: 


<variable> = EOF(filenum) 


(filenum) is the number specified on the OPEN 
statement. 


The EOF function can be used to tell if the end of a 
specified file has been reached, and to avoid an 
“Input past end” error. EOF returns -1 (true) if end 
of file has been reached on the specified file. A 0 
(zero) is returned if end of file has not been 
reached. 

EOF is meaningful only for a file opened for 
sequential input from diskette or cassette, or fora 
communication file. A-1 for a communications file 
means that the buffer is empty. This function is not 
supported by T/S 1000 BASIC. 


EOF End Of File. 


EOR Exclusive OR (XOR). Also, Electro-Optical 
Reconnaissance. 


EOT End Of Transmission. 


Ephemeris V This is a two-part astronomy 
program that computes planet data and also 
displays constellations. 16K; cassette or listing. 
Ephemeris V. 


E__PPC System Variable. Memory address 16394 
(400AH). Two-byte variable which points to the 
current line of the BASIC program (the line with the 
cursor). POKEing can cause you to lose your 
program. PEEKing does not affect the system. 


EPROM Erasable Programmable Read-Only 
Memory. Pronounced “ee-prom.” A PROM that 
can be reprogrammed several times. Typically, an 
ultraviolet-erasable EPROM can be erased by 
exposing it for several seconds to hard ultraviolet 
light. It is then reprogrammed with a special PROM 
programmer, and will retain its contents for years. 
A UV-erasable EPROM may be recognized by the 
quartz window over the chip. Other EPROMs are 


electrically erasable. All ROMs are non-volatile 


memory. That is, they don’t lose their information 
when the power is turned off. 


EPROM Copier P-2* Ideal for programs or low- 
cost, permanent storage of data, this copier 
programs 2716 EPROMs with data provided by a 
X2816A EEPROM or another 2716 EPROM. 
Wisconsinc Electronics. 


EPROM Custom Programming* Stop software 
thieves by putting your programs in EPROM. 
Custom programs: 2708 (1K X 8), 2716 (2K X 8), 
2732 (4K X 8), and 2764 (8K x 8) EPROMS. 1K. 
Dana Weick. 


EPROM Programmer* This programs EPROMs 
directly in the 8192-10239 part of the memory map. 
The bytes to be stored are POKEd directly at the 
required address. There is a 25VDC stabilized 
power supply. Orme. 


EPROM Programmer/Reader* Fits into the 8- 
16K slot of your computer. It loads programs 
without error in seconds rather than minutes, using 
two 4K 2732 EPROMs. It is housed in a streamlined 
case that has a ribbon connector and expansion 
port. MAV Microproducts. 


EPROM Storage Board (PCB Tongue Attach- 
ment)* Holds up to four 2716 EPROMs or 6116 
CMOS RAMs. Only one in use at a time (switch 
selectable). WRITE-line and battery backup 
provided for the 6116S. Hardware accessory. 
Landsdowne Electronic Systems. 


EPROM-READ Card* 1K-16K RAM. It accepts 
2K 2716 and 2516 EPROMs with no RAM used. 
Operating in the ROM space 8192-10239 of the 
memory map. Hardware accessory. Orme. 


Epson Printer—Control Characters for Non- 
Standard Formats To obtain non-standard print 
size, strike method, or lines-per-inch on the Epson 
MX-80, RX-80, FX-80, and other compatible 
printers, you must send control codes to the 
printer. Non-standard options include emphasized, 
double strike, and six lines per inch. 

To return to the default print style—regular density, 
ten characters per inch across, and six lines per 
inch down—the non-standard type size currently 
in effect must be reversed. 


Use the codes in the following table: 
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Type Format | Turn On | Turn Off 

Compressed | 143 | 146 

Double Width | 142 | 148 

Emphasized | 155,197 | 155,198 

Double Strike | 155,199 | 155,200 

72/7 Lines/Inch | 155,49 | 155,50 

8 Lines/Inch | 155,48 | 155,50 

6 Lines/Inch* | 155,50 | 155,50 

72/n Lines/Inch# | 155,193, | 155,193,12, 
| ,155,50 | 155,50 


* Standard 12 dots per line (72/12 =6 Lines/Inch). 
Set when printer is initialized or powered on. Not 
effective after use of 155,193,n to redefine result. 


# This resets the definition of “Standard”. 


ERA CP/M Command. To delete or erase one or 
more files. ERA is a resident command in CP/M. The 
basic format is: 


ERA <filespec> 


The <filespec> can optionally specify the drive, 
filename, and extension. Example: 


ERA B:FILE2. TXT 


You can use the global characters ? and * to erase 
multiple files. Do this carefully! If you specify 


ERA *.* 
all files will be erased. 


ERASE BASIC Statement. ERASE removes from 
memory arrays used by a program. The format is: 


ERASE <arrayname> [<,arrayname>]. .. 


<arrayname> is the name of the array you wish to 
erase. 


If you are running short on memory space in a 


CODE INTERPRETATION 


0 Either the task has been successfully completed, or a jump to 


program, you may wish to use the ERASE statement 
to free up memory. 

ERASE is not supported by the T/S 1000. However, 
the same effect can be had by using the CLEAR 
statement to erase all variables. To erase a particular 
array, redimension the array using DIM a(1), where a 
is the name ofa large array you no longer want. 


Erase All BASIC Program Lines—NEW To start a 
new program, type NEW—this completely erases all 
lines in your BASIC program. 


Erase BASIC Program Lines—DELETE To deletea 
program line, type in the line number without any 
BASIC statement. 


Erase Last Character Press DELETE (shift-0) to 
delete the character just to the left of the cursor. 


ERR and ERL BASIC Variables. The variable ERR 
contains the error code for the last error, and the 
variable ERL contains the line number of the line in 
which the error was detected. The formats are: 


(variable) = ERR 
(variable) = ERL 


The ERR and ERL variables are usually used in IF... 
THEN statements to direct program flow in the error 


handling routine. These variables are not supported 
by T/S BASIC. 


Error BASIC. When an error occurs in your BASIC 
program, the error code and the line number where 
the error was found are printed at the lower left hand 
corner of your screen. See Error Codes—BASIC. 


Error Codes—BASIC The following table illustrates 
the BASIC error codes that can occur, interprets their 


significance, and tells under what circumstances 
they can occur: 


CIRCUMSTANCES 
Any 


a line number larger than actually exists has been ordered. 
Note: A code 0 does not alter the line number used with CONT.) 


1 User has failed to set up a control variable with a FOR 


statement, although an ordinary variable by this name does 


exist. 


NEXT 


2 You have used a variable that has not been defined. Check for 


the following: 


A simple variable has been used, but the variable has not 


been assigned in a LET statement. 


Any 


A subscripted variable has been used before dimensions have 


been assigned in a DIM statement. 


CODE 


INTERPRETATION 


A control variable has been used in a FOR statement, and there 
is no regular variable of the same name. 


The subscript is out of range. 
"Out of range” means the subscript is negative or is bigger 
than 65535, and error B will result. 


No more room is available in memory. You can see that this is 
true, because the line number displayed after the / may not be 
complete. For example, 4/50 may display as 4/5. 


The screen cannot accommodate any more characters. CONT 
will clear the screen and make room. 


Arithmetic overflow—calculation shave yielded a number 
larger than 10**38. 


A RETURN statement has been made,but no corresponding 
GOSUB statement exists. 


The command you made (INPUT) is not allowed. 


The STOP statement has been executed; CONT will not try to 
make it execute a second time. 


Argument is not valid to certain functions. 


The integer used is not within the acceptable range. 


The contents of the string VAL are not considered to be a valid 
numerical expression. 


The program has been interrupted by BREAK. 


INPUT line begins with STOP 
This is not used. 


The name you've given your program is the empty string (“ ”). 
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CIRCUMSTANCES 


Subscripted 
variables 


LET, FOR, 
PRINT, PLOT, 
UNPLOT, 
LISTDIM, 
INPUT,GOSUB. 
Sometimes 
during function 
evaluation. 


LIST, PRINT, 
PLOT, UNPLOT 


Any math 


RETURN 


INPUT 


STOP 


SQR, LN, ACS, ACN 


RAND, LIST,RUN, 
GOSUB,POKE, 
DIM,GOTO, 
PLOT,UNPLOT, 
USR,CHR$, PEEK, 
PAUSE 


VAL 


At end of any 
statement, or 

in LLIST, 
LOAD,SAVE, COPY, 
PRINT 


INPUT 


SAVE 


Error Codes-BASIC Editor e Executable Files 


Error Codes-BASIC Editor There is only one 
error code in the BASIC editor. The inverse-“S” 
cursor, in response to pressing the ENTER key, 
means you have a syntax error at the inverse-“S”. 
Since most of the statements are made up of one 
key stroke commands, you will find you make 
fewer mistakes than in most other BASICs. See 
also Error Codes—BASIC. 


Error Correcting Code A data storage or 
transmission code using extra bits which will 
automatically detect and correct single- or multiple- 
bit errors. 


Error Correction Methods used to correct 
erroneous data produced by defective or unreliable 
data storage and transmission systems. 


Error Message A statement or code printed out or 
displayed on the screen by a program, to let you 
know what is happening. Error messages tell you 
something about what went wrong. 


Error Recovery When your program stops with a 
report code other than 0/nnnn, 5/nnnn, or 9/nnnn, 
you have an error in your program. You can try to 
correct the error using BASIC commands and then 
giving the CONT or GOTO nnnn commands. If the 
report code was 0/nnnn, then your program is 
done. Report codes 5/nnnn and 9/nnnn are error 
codes. 5/nnnn means the screen is full. Give the 
CONT command and the screen will be cleared, 
your program will continue where it left off. Error 
9/nnnn means you have a STOP at line nnnn. If 
you give the CONT command, the program will 
begin again at the line right after the STOP. 


ESC ESCape. Causes the terminal and/or 
processor to interpret subsequent characters 
differently. Escape codes are used to indicate a 
sequence of control messages in ASCIl. 


Escape* The Xdroids are hungry. And you're the 
main course! Unless you can escape. Nine levels 
of play. 16K RAM; cassette. Maranatha. 


Escaping the Maze* The challenge is—what 
else?— escaping the maze. 16/48K TS2000. T-S 
Systems. 


Espanol* Add new words and phrases to this 
basic English/Spanish-Spanish/English dictionary. 
16K RAM; cassette. P & B Software. 


Espionage Island* Learn the island’s secret, 
make friends with the natives, and avoid the enemy 


in this adventure game. 16K RAM; cassette. 
Gladstone. 


Essential Guide to Timex/Sinclair Home Computers* 
This is a general book touching on everything from 
bits and bytes to graphics. Written by Peter Morse, 
lan Adamson, Ben Anrep, and Brian Hancock. 
Touchstone. 


ETB End of Transmission Block. 


Etch-a-Screen* One program draws and prints 
graphics; another creates patterns on the monitor. 
2K RAM; cassette. Simulsion. 


Ethernet A standard for inter-computer com- 
munications networks. Developed by Xerox 
Corporation. 


ETX End of Text. 


Eureka* Hunt for the treasures in this graphic 
hidden maze game. 16K RAM; cassette. The 
Lamb’s Software. 


Eurogame* Europe is your personal battlefield! 
Includes three other games. 16K RAM; cassette. A 
Parsons. 


EUROMICRO European Association for Micro- 
processing and Microprogramming. 


Even Parity A byte in which an even number of 
bits are set to 1 is said to have “even parity.” 


Exam* Analyze exam grade results for a class or 
a segment of a class to determine averages and 
other pertinent data. Obtain graphics displays of 
the data and store information for future access. 
16K; cassette. Automata Ltd. Omegasoft. 


Excess 3 Code. A variation of BCD which uses 
binary values of 3 through 12 to represent the 
decimal integers 0 through 9. 


Execu-Soft* Includes seven programs for the 
small business organization: Customer Credit File; 
Accounts Receivable; Accounts Payable; General 
Ledger; Execu-Diary; Execu-Address; Phone File 
and Inventory. 16K RAM; cassette. Orbyte Software. 


Executable Files The extension (the 1 to 3 letters 
after the period) of a filename tends to tell you what 
kind of file it is. In CP/M and other directly 
executable programs, COM (.COM) is the extension 
for a Command file. An executable program must 
have an extension of .COM or .REL. The difference 
is that .REL files must be processed by one of the 
CP/M program loaders (LOAD or L80). These 
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programs “relocate” a number of addresses for the 
- Specific memory address that the program in the 
-REL file will occupy when executed. 


All .COM files have already been relocated once by 
LOAD or L80, with the resulting relocated program 
(called “Binary” or “Memory image”) saved to disk. 
From then on, the relocated version can be used, 
saving the time that would be required to relocate 
the program each time it is used. 


Keep in mind that BASIC programs (.BAS extension) 
are not executed as programs by CP/M; they are 
interpreted as source code data by the CP/M 
BASIC interpreter, which is itself a program (.COM 
extension) being run by CP/M. 


Executable Program—.EXE All programs that 
run directly on the T/S are Machine language 
programs, in the actual numeric instruction code of 
the T/S’s Z-80 microcomputer chip. Most were 
orginally written by a programmer as text files 
known as source programs. The source program 
contains relatively readable statements in a 
language such as FORTRAN, COBOL, or BASIC. 
These were then translated by a compiler program, 
producing an object program. 


The object program contains the corresponding 
Machine language instructions for the T/S Z-80. 
BASIC programs can be converted in this way, with 
a BASIC compiler. 


Regular BASIC works in a slightly different way. 
Regular BASIC (BASIC.COM or ROM-resident T/S 
BASIC) is a program (in Machine language) which 
uses your BASIC program as a guide to what it 
should do. Thus, an interpreter is processing each 
line of your source program and interpreting what 
should be done. Since it must re-interpret your 
source program each time you run it, interpreted 
BASIC can be as much as 100 times slower than 
compiled BASIC. 


When you write a BASIC program, you have 
produced a source program in text form. The 
interpreter, itself a Machine language program, 
uses your source program as data—a source of 
instructions or commands to control its execution. 


Suppose you decide to speed up a BASIC source 
program by compiling it into a faster Machine 
language program. You will need a BASIC 
compiler, a program not supplied with the T/S but 
available from IBM and various other software 
houses. You will run your BASIC compiler, giving 
as input the source program (.BAS) that you wrote. 
The BASIC compiler will translate your .BAS 


source program into an .OBJ executable machine 
language program. 


Execute To cause a program or batch file to start 
functioning or to “run.” 


Execute BASIC Program See RUN and LOAD. 


Execute Cycle The third of three cycles for 
program instruction execution. During this cycle 
the actual operation is performed. See Fetch Cycle 
and Decode Cycle. 


Execution Time The time required to execute an 
instruction, including fetch-decode-execute. Also 
used to refer to the point in the processing of a 
program when it is given control of the CPU, as 
contrasted with compile time, link time, and load 
time. 


Exerciser A test system or program designed to 
detect malfunctions in memory, disk, tape, or other 
device, prior to shipping to customers, or during a 
maintenance operation. 


EXP BASIC Function (function-“X”, code=206). 
EXP function calculates the exponential function 
and returns the mathematical number “e” raised to 
the x power. “e” is the base for natural logarithms. 
If x is greater than 83, an overflow occurs. The 
format is: 


LET <numeric variable>=EXP 
<numeric expression> 


Expandable ZX80 and ZX81, The* An advanced 
book for the T/S user. It explains binary decoding, 
static memory, and technical applications available 
for your T/S 1000. Computer Engineering Services. 


Expansion Board A printed circuit board which 
accommodates extra components or cards for 
expanding a computer. It is called an expansion 
chassis if it connects an additional cabinet to the 
system. 


Expected Value Computation* Calculates poten- 
tial returns on projects. 16K RAM. Executive 
Workshop. 


Explorer’s Guide to the ZX-81 and Timex Sinclair 
1000, The* This book picks up where the T/S 
1000 manual leaves off. There are thirty programs 
to help you understand BASIC and Machine code 
programming. By Mike Lord. Reston Publishing. 


Expo Tic Tac Toe* Try to outsmart the computer 
in this version of the old game. Orbyte Software. 
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Exponential © E-Z Key* 


Exponential BASIC. See EXP. 


Extended BASIC vs. Integer BASIC The T7S 
1000 and Sinclair ZX81 have extended BASIC. This 
is compared to the integer BASIC of the Sinclair 
ZX80. Extended BASIC has real number math and 
many new functions. (“Real numbers” means your 
variables and numeric expressions can hold 
decimals as well as whole numbers.) 


Extension and Filename A CP/M filename is 1-8 
characters in length. It may be preceded by an 
optional drive letter (separated by a colon). Also, an 
optional 1- to 3-character file extension may follow 
(separated by a period). The entire specification for 
a file consists of the three parts <drive>: 
<filename>: <extension> and is often called a 
<filespec> in documentation. Example: 


A:PIP.COM 


CP/M cannot find a file whose filename does not 
have an extension. 


Extensions Used in Diskette Files The extension 
(the 1 to 3 letters after the period) of a file name 
tends to tell you what kind of file it is: 


ASM — Source program for the 
MacroAssembler 

BAK — Backup file before changes made 
BAS—BASIC source program 

BAT — Batch file (list of DOS commands to 
execute as is typed in from keyboard) 

COM — Command file used by CP/MDOC— 
Text format, documentation file 

HEX — Hexadecimal data in ASCII 
representation 

LIB — Library file used with compilers 

OBJ — Object program resulting from a 
compiler such as the BASIC compiler 

PRN — Program listing from Macro Assembler 

REL — Relocatable binary file 

TMP — Temporary file created by system 
programs 

TXT — Text or documentation file 

VC — Visicalc screen saved on diskette 

$$$ | — Temporary extension used by some 


editors for the modified file. It is renamed 
to the extension you gave your file, when 
the editing process is ended. 


External Board* Contains an EPROM program- 
mer. Has space for an 8K EPROM, Centronics 
interface, RS232 interface, and lots more. 
Comprocsys, Ltd. 


External Device—Port Connections All external 
devices talk to the computer through address 
ports. When the computer and the device want to 
talk, they send a message via the correct address. 
The Z80 chip can address up to 256 different ports. 
However, the T/S 1000 uses many of these ports 
for the keyboard, video, and audio in and out 
signals. 


External Memory Memory is any device which 
can store information and allow it to be retrieved 
when needed. The T/S 1000 relies primarily on 
random access memory (RAM), read-only memory 
(ROM), and cassettes. Memory, by itself, is usually 
a reference to RAM. RAM is the general purpose, 
erasable-reusable memory. 


ROM (Read-Only Memory) contains fixed data, 
usually programs: e.g., BASIC ROM. ROM and 
RAM together make up the internal memory or 
main memory of the T/S 1000. 


In contrast, mechanical motion is required to 
retrieve data from external memory devices, such 
as cassette and diskette. This mechanical memory 
is hundreds or thousands of times slower than 
internal memory. Data in internal memory is 
immediately available to programs for processing. 
Data in external memory must be copied into 
internal memory, processed, then copied back out 
to external memory. 


While external memory is slow, relative to internal 
memory, it also has advantages. It is cheaper and it 
is non-volatile (i.e., it doesn’t forget what is stored 
when the power is turned off). 


Eye Ball Monster* Preschoolers will have fun 
playing chase with the monster while learning the 
numbers 1 to 5. 16K; cassette. Rosetronix. 


E-Z Bookkeeping An essential tool for home or 
business. Organizes accounts by number and 
vendor so that current receipts and totals can be 
checked. Creates files for income and expenses, 
maintaining totals, paid invoices, and tax 
information. 16K; cassette or listing. Custom 
Electronics Device Corp. 


E-Z Key* A 60-key keyboard. The keys are like 
the Hewlett-Packard calculator “click” keys. The 
unit installs easily (30 minutes, no soldering). It sits 
behind your old keyboard, connected by a ribbon 
cable, making for a cumbersome package. An 
optional enclosure is available but it renders the 
edge connector less accessible, making it 
impossible to connect any Memotech peripherals 


directly to the back. | was able to get my printer 
connected, but now my additional peripherals 
hang precariously in mid-air. (The feet on the 
enclosure raise the edgecard connector so that 
peripherals designed to get underside support no 
longer get the support. | hope later models on the 
enclosure will solve these problems.) 


The keyboard includes a numeric 10-key pad and 
single-stroke DELETE, EDIT, STOP, and FUNCTION 
keys. Three colors (red, yellow, and white) match 
the red shift keys and yellow function key. 


Overall, not recommended, unless you need the 
10-key pad or want the special keys. | prefer a 
full-stroke typewriter keyboard with an enclosure 
that accepts my peripherals. E-Z Key. 


EZ-Mail (EZ-1)* Generate documents by E-Com 
(Electronic Computer Originated First Class Mail) 
with this program that transmits name, address, 
and letter contents to the U.S. Post Office. The Post 
Office then creates a hard copy for you and 
delivers the document within two days. This 
service only costs about $.26 for the first page and 
$.05 for additional pages. 64K RAM; cassette. 
Nanosecond Computer Services. 


EZ-Maill (EZ-1)* 
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F Codes. T/S code for F is 43 (HEX 2B); inverse F 
is 171 (HEX AB). The ASCII code for F is 70 (HEX 
46); for f, 102 (HEX 66). 


F Flag; or Finish in BNPF code; or the hexadecimal 
symbol for decimal 159, the largest hexadecimal 
digit: F base 16 = 15 base 10 = 17 base 8 = 1111 
base 2. 


F (inverse) BASIC Mode. The inverse-“F” cursor 
appears in the edit area whenever you have 
pressed the FUNCTION key (shift-ENTER). The 
next key pressed will be interpreted as a function. 
Pressing a single key will cause an entire function 
word to appear on the screen. After the selected 
function key, the cursor changes into the inverse- 
“L” cursor. 

To get out of inverse-“F” mode, press FUNCTION 
(shift-ENTER) again. You will be returned to either 
inverse-“K” or inverse-“L” modes. 


F-8 Fairchild’s 8-bit microprocessor. 


Fairchild Major semiconductor manufacturer. The 
oldest in Silicon Valley (between San Francisco 
and San Jose, California). 


Fan-Fold Paper Continuous sheets of paper 
joined along perforations and folded in a zigzag 
fashion. Often used with computer printers, 
because it can be continuously fed and folded 
without operator assistance. 


Fan-In An electrical load presented to an output 
by an input. 


Fan-Out The electrical load that an output is 
capable of driving. This load is ordinarily expressed 


F è Fault-Tolerant 


as the number of inputs that can be driven from a 
given output signal. 


Fantastic Music Machine and Light Show, 
The* Two programs: Music Composer turns your 
keyboard into a 3-octave instrument and lets you 
store, edit, and play back 400 notes (7000 in 16K). 
Light Show displays a moving kaleidoscope 
pattern. 2K RAM; cassette. Simulsion. 


Farad The unit of electrical capacitance. A 1- 
volt-per-second change in voltage across a 1- 
farad capacitor will require 1 ampere of current 
flow. 


FAST BASIC Statement (shift-“F”, code=229). Sets 
FAST speed. The T/S 1000 has two speeds of 
operating: SLOW and FAST. FAST allows the 
computer to devote all its time to executing your 
BASIC program. The computer stops worrying 
about the TV picture. SLOW forces the computer to 
keep the TV picture going. Unfortunately, this takes 
up about three-fourths of the computer's time, so 
the computer is working on your BASIC program 
only one-fourth of the time. Whenever you can, | 
recommend using FAST. Where you need a 
“flicker-free” picture, switch to SLOW. 


Fast Fourier Transform Application of the 
Cooley-Tukey algorithm to Fourier transforms. 
This allows computation of Fourier transforms with 
dramatically reduced time and storage require- 
ments. 


Fast One, The* A filing cabinet for your computer 
for instant access to your data. Quick searches and 
updates. 16K RAM; cassette. Mindware Inc. 


Fastfile* Fast Machine Code searching and edit- 
ing are features of this menu-driven filing system. 
Only the part of the file you are currently using is 
loaded. 16K RAM; cassette. Russell Brewer. 


Fastload* Hastens loading of the program Big 
Ears. Sinclair Place. 


Fastsort* 255 floating point numbers can be 
stored in a BASIC array that can sort from a 
Machine Code program. 16K RAM; cassette. ZX81 
Programs. 


Fatal Error A condition occurring during the 
execution of a program which requires termination 
of the program. 


Fault-Tolerant A program or system capable of 
correct operation even when one or more of its 
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FCC e FD-ZX Floppy Disk Interface* 


components have failed. Also called error-tolerant 
or fail-soft. 


FCC Federal Communications Commission. 
FD Floppy Disk. 
FDC Floppy Disk Controller. 


F.D.C.* This floppy disk interface is a big brother 
to the F.I.Z. floppy disk interface. This new, 
improved system uses soft-sectored disks and 
allows 96K of data storage per disk. It will load an 
8K program in four seconds, while a cassette 
would take four minutes. All disks, regardless of the 
density, use track 0 as single-density to store the 
directory. 

When you turn on your computer with the drive 
connected, the two interface automatically. The 
computer searches the directory for any file which 
you may have coded to auto start. (You will not lose 
your disk if you power on with the disk inserted in 
the drive, as sometimes happened with the earlier 
F.1.Z.) 


Some of the commands available are LOAD, SAVE, 
READ, WRITE, DELETE, CHANGE (filename), 
FORMAT, and DiRectory. You can also force READ 
and WRITE to specific tracks on the disk. The 
commands are trapped in the SAVE and LOAD 
commands, where you call them by name. This 
gives a complete disk-file processing capability, 
both random and sequential. Some fancy pro- 
gramming is required; software should be made 
available to remedy this. 


The system comes as a complete package with 
case and power supply to support two drives. It is 
also available in kit form. See Disk Systems for T/S 
for a comparison of the Compusa system with 
other available and forthcoming systems from 
Compusa and AERCO; see also F.I.Z., FD-ZX, and 
Disk Drives, Used. Compusa. 


FDM Frequency Division Multiplexing. 


FD-ZX Floppy Disk Interface* This interface will 
allow Timex/Sinclair users to interface with any 
Shugart standard floppy disk drive, or, with 
modification, with other disk drives. 


Follow the easy, step-by-step instructions, and you 
are ready to start experimenting. Insert the System 
Master Disk into the drive and type “RAND USR 
12345” for single-density; “RAND USR 13303” for 
double-density. This will boot the system, and a 
menu will be displayed. At this point, you may 


format some blank disks or play with the system 
menu. 


To format a disk, insert the blank disk into the drive 
and press “F” on the keyboard. You will be asked if 
you wish to erase all files on the disk—press “Y” 
and ENTER. The red busy light on the front of the 
drive will go on, and the disk will run for about 30 
seconds. The disk is now being formatted into 
“pages” the system can use for storing programs. 
The AERCO system uses five to sixteen “pages” 
depending upon what type of disk and drive you 
are using (e. g. , single-sided, single-density has 
five pages; double-sided, double-density has 
sixteen pages). It is a good idea to save the System 
Program on Page 1 of every disk: just press “S” 
while the menu is on. The System Program in 
memory is now written to page 1 of your new disk. 
Your disk is now formatted and ready to use. 


You can transfer your cassette programs onto disk 
by LOADing your cassette into BASIC RAM. This 
removes the System Master Disk Program from 
memory, so you must type “RAND USR 12720+Page 
#.” This will write whatever program is in memory 
onto the disk. This is a little awkward, but it works. 
LOADing your program from disk into BASIC 
system RAM is now possible. Boot the system, and 
the menu will appear. Choose “L” to LOAD a 
program on disk into memory. A directory will 
appear on the screen, and a prompt will ask you 
what page you want. Enter the appropriate number, 
press ENTER, and your program will be READ into 
RAM in a matter of seconds. In order to update the 
directory, you must list the System Program and 
edit line number 42. 


To simplify operations with the disk, include the 
Disk Menu with every program (which requires 
retyping the menu statements). This takes a few 
minutes but will pay off in the long run. 


The AERCO Disk Interface supports two diskette 
drives. A simple command (USR call or menu 
choice) selects drive A or drive B. For two-drive 
systems, a disk copy utility makes backups rapidly. 
Users with 64K RAM packs can save large 
programs with the 64K program utilities provided. 
Only a few 64K programs can go on disk: 


#of16K #of 64K 
Drive Type Programs Programs 
Single-Density Single-Sided 5 1 
Single-Density Double-Sided 8 2 
Double-Density Single-Sided 10 3 
Double-Density Double-Sided 16 6 


The floppy disk frees you from the slow, frustrating, 
and error-prone process of LOADing and SAVEing 
with cassette. However, it does not allow you to 
create, write, or read data files, unless you do some 
Assembly language programming. The System 
Master Program is coded in BASIC, and you can 
modify it as you please. See Disk Systems for T/S 
for a comparison of the AERCO System with other 
available and forthcoming systems from AERCO 
and Compusa (formerly Centronics); see also Disk 
Drives, Used, F.I.Z., and F.D.C. AERCO. 


FE Framing Error. One of the 5 status bits of a 
standard UART. It becomes true if the incoming 
character lacks a valid stop bit. See PE, OR, DAV, 
TBMT. 


Feedback One or more outputs of a system is 
also used as an input in a control loop. 


Female/Male Connectors* Connect two 23-way 
female connectors with this dual-sided male 
connecter, or use it to connect one female 
connector with a ribbon cable soldered oniy the 
other end. 


FET Field Effect Transistor, pronounced “fett.” A 
tiny, low-power transistor, such as an MOS (Metal 
Oxide Semiconductor), which is used in building 
integrated circuits. 


Fetch Cycle The first cycle in the fetch-decode- 
execute sequence of instruction execution. During 
the fetch cycle, the contents of the program 
counter are placed on the address bus, a Read 
signal is generated, and the Instruction Pointer is 
incremented. The data bytes arriving from the 
memory, i.e., the instruction which has been 
fetched, will be gated into the Instruction Register 
of the Control Unit. 


Fetch-Ahead See Carry Look-Ahead. 
FF Flip-Flop. Also, Form Feed. 


FFFF The hexadecimal representation of the 
maximum simple address value on 8-bit micro- 
computers: FFFF base 16 = 65535 base 10 = 
177777 base 8 = 1111111111111111 base 2 


FFT Fast Fourier Transform. A fast computational 
algorithm for determining the Fourier curve to fita 
collection of data points. 


Field A logical grouping of data. It could be a 
group of related characters in a record (name 
field); a work area in memory; or, in the CPU, a 


FE eè File Management 


zone within an instruction, such as op code, 
address, or comment. 


FIFO First-In-First-Out structure, pronounced 
“fife-oh.” Data is added at one end and removed 
from the other, like cars lined up ata gas station. A 
FIFO buffer is used to connect two devices 
operating asynchronously at different speeds. 
Each device is connected to one end of the FIFO 
buffer. 


Fifty Nifty Programs Your ZX81* This book 
contains 50 programs of all types for your 2K T/S 
1000. Jenn Products. 


Fifty 1K/2K Games for the ZX-81 and Timex Sinclair 
1000* This book contains 50 games you can 
play on your 2K T/S 1000. It was written by Alastair 
Gourlay, James Walsh, and Paul Holmes. Reston 
Publishing Company. 


File A logical grouping of information, given an 
identifying name, and considered as a unit by a 
user. A file may be divided into records, blocks, or 
other units, as required by the memory device. 


File—ERA CP/M command to delete or erase 
one or more files. 


File, Fragmented See Fragmentation. 


File BASIC* Increases BASIC editing capability. 
You can merge BASIC programs or subroutines 
into one, preserve BASIC code on data tape file, 
and erase blocks of BASIC code. 16K; cassette. 
Siriusware. 


File Control Block An area of memory used by a 
Disk Operating System to keep track of a file’s 
status, including such information as I/O status, 
current record, physical sector numbers, etc. 


File Handler See ABC Etcetera, Catalog, Data 
Master, Dataplot, Data Storage and Display 
System, the Fast One, Fast-File, ICP/1, List, 
Multifile, and Sort. 


File Management File management, a.k.a. diskette 
maintenance, includes creating files, finding them 
by name, insuring that adequate free space is 
available on the diskette, maintaining backups, and 
deleting files no longer needed. These tasks are 
supported by various CP/M functions, but thought- 
ful planning is still necessary to insure proper 
results. 

Some database management systems attempt to 
automate part of this work by maintaining files of 
control and tracking data. 
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File Management System @ Financial Package* 


File Management System A group of programs 
designed to format and manage user files in a 
transparent way. The system allows symbolic 
names and attributes, and manages the physical 
allocation of storage. 


File Separator A special frequency or pattern of 
bits which separates one file from another on 
magnetic media such as tape or disk. 


File Specification Or Filespec. The complete. 


specification of a file, including file name, drive 
identifier, and extension. 


File Sys* A cassette data tape read/write. 
Permits you to move any number of bytes between 
memory and tape. Allows for more flexibility in data 
handling and gives a checksum validity check. 
With manual. Siriusware. 


Filename—Cassette. When you SAVE a file on 
cassette you must give ita name. The name can be 
as long as you want, but make sure you don’t use 
inverse characters. Inverse characters mark the 
end of the filename. The filename is saved at the 


-front of the program, so the computer can locate 


the proper file at its beginning. 

When you LOAD a program, you need not give a 
filename. If you give a filename, the computer will 
search the tape until it finds the file. With no 
filename, LOAD gets the first program the 
computer comes across. 


Filename—Wildcard Characters In CP/M 
filenames, ? and * can be used as special global 
filename characters to allow matching a whole 
group of files (or one file from a_ partial 
specification). ? means any single character 
occurring in this position is considered a match; 
thus, ABC? will match any four-character filename 
starting with ABC including ABCA, ABCZ, ABCS, 
etc. * indicates that from this point on in the file any 
characters found (including blanks or none) are 
considered a match. So ABC* matches everything 
ABC? matches, plus all longer filenames starting 
with ABC. The file ABCDE will match ABC*, but not 
ABC? The file extension is considered a totally 
separate match, with ? and * used in exactly the 
same way as in the filename. Global filename 
characters can be used in many CP/M commands, 
including PIP, DIR, ERA, etc. Global filename 
characters are not allowed in a command name. 
They may only be used in command parameters. 


Files—DIR Listings on Diskette If you are in 
CP/M (promptis A> or B>), for the default diskette 


drive, enter DIR. For diskette drive B, enter DIR B: 


This helps you to find a program on file if you are 
unsure of the exact spelling of its name. If you still 
cannot identify your program from DIR listings of all 
diskettes, you may have to load and list likely 
looking candidates until you find it. This points out 
the usefulness of program and filenames that 
remind you of the purpose of the program or file 
(“mnemonic” names), and a REMark at the start of 
each program to make it easy to identify the 
program when listed. 


Files per Diskette, Number Of On each diskette, 
CP/M maintains an index or directory of all files. 
The available space in the directory limits the 
number of files on a diskette. CP/M standard is 64 
files per diskette. 


Filespec A complete CP/M filename, including 
the drive, filename, and extension. File specification, 
file spec, or (filespec) is used to show where the file 
specification goes in a typical command format. A 
CP/M filespec has three parts: 
(filespec) = (drive spec) (filename).(extension) 
Example: i 
A:FILE2.TXT 


(drive spec) is always optional. (extension) may be 
omitted in some situation where the context 
provides a clear default value, such as .BAS for 
BASIC programs and .COM for names entered 
into the CP/M prompts as command names. 


Finance Manager for Spectrum and TS2000* An 
easy-to-use package that can handle over 2000 
entries in more than 250 accounts for an MC 
program. 48K RAM; cassette. Oxford Computer 
Publishing Ltd. 


Financial Analysis* Analyzes retirement and 
other investment savings. 16K RAM. Bob Norman. 


Financial Analyzer* Programs to calculate interest 
rates and payments; work up IRA projections; and 
figure various loan amortization pre-payments. 
16K RAM; cassette. SyncMaster. 


Financial Manager 1000* A business and home 
budget system that maintains monthly and yearly 
data for over 35 user-defined areas. 16K RAM; 
cassette. Syber, Inc. 


Financial Package* Performs calculations on 
various interest, savings, and payment statements. 
16K RAM. Executive Workshop. 


Financial Planner* è F.I.Z. Floppy Disk interface* 


Financial Planner* A CNA program that allows 
insurance professionals to balance accounts and 
do various types of planning. 16K RAM. Mohr & 
Associates Corp. 


Financial Planning Software See ACZ Check 
Register, Advanced Budget Managers, Aux. Bank 
Book, Bank and Tax Register, Bill Master, Bill 
Organizer, Budget Account, Budget Forecaster 
and Cash Flow Analysis, Budgeting, Budget 
Master 100, Checkbook, Checking Account, 
Checkmaster Easy Z Financial Transactions, 
Electronic Checkbook, E-Z Bookkeeping, Finance, 
Financial, Home Accounting, Home Budget, Home 
Financial, Loan, PBS Bank Reconciliation Module, 
Salary, Statement Aid, The Budgeter, The Money 
Manager, and Vu-Caic. 


Financial Ratio Analysis* Helps locate potential 
trouble spots by calculating more than ten ratios 
from company financial statements. 16K RAM. 
Executive Workshop. 


Financial Record Keeper* Manages record totals 
and files in over twenty areas. Offers a maintenance 
routine that is both self-naming and self-saving. 
16K RAM; cassette. Markel Software. 


Financial Record Keeper Plus* This program is 
similar to Financial Record Keeper but can hold an 
additional 500 checking transactions. 48K RAM; 
cassette. Markel Software. 


Firmware A program stored in a ROM. Originally, 
firmware was used only for microprograms inside 
the CPU. In microprocessors, many kinds of 
programs reside in ROM, and firmware designates 
any ROM-implemented program. BASIC in the T/S 
1000 is firmware. 


Five Games* Five educational and entertaining 
games for the 1K RAM computer. Treasure Hunt, 
Random Race, and others. Z-Games. 


FIX BASIC Function. FIX removes all digits to the 
right of the decimal point. The format is: 


(variable) = FIX(x) 
(x) may-be any numeric expression. 
For example: 
FIX(34.34) returns 34 
FIX(-76.89) returns -76 
FIX is different than INT and CINT in that FIX simply 
strips the decimal portion of your number, while 


INT gives the lowest integer. FIX is not available in 
T/S BASIC. 


Fixed Media for Recording Information Modes of 
recording and storing information are called 
media. The main medium for the T/S 1000 is 
cassette tape, but diskette, hard disk, RAM, ROM, 
and other devices are also used. Media are often 
classified as: 


a) removable media, such as diskettes, cassettes, 
and some hard disks, or 


b) fixed, such as most hard disks. Fixed media are 
not removable from the device that drives them, so 
there is no ability to store additional data or backup 
copies off-line (outside the computing system) for 
insertion when needed. See also Disk Systems for 
T/S and Memory. 


Fixed Point Integer representation with the 
decimal point assumed to be in a fixed position. 
Contrast with Floating Point. 


Fixed-Head Disk A disk system with a head over 
each track. This eliminates head positioning delay 
time and thus speeds access to recorded 
information—but at high cost. 


F.1.Z. Floppy Disk Interface* Interfaces the pop- 
ular Shugart Floppy Disk Drive with your Timex 
1000. No extra memory is required to use this sys- 
tem, and the power is supplied by the computer. 
The Disk Drive is powered by its own power cord 
and power supply. 

The system uses hard-sectored disks, and the 
storage is organized as 34 or 39 tracks of data 
(depending on the drive used). Each track is 
divided into ten sectors. Each sector stores 128 
bytes of data. The whole disk can hold 48K of 
storage. 

The Disk Operating System provided will DSAVE 
and DLOAD BASIC programs in a matter of 
seconds, compared to minutes with cassette. All 
commands may be called from within the program 
or in the immediate mode through USR calls. They 
are stored in ROM in the disk interface. 


Some of the other commands available to you are: 
CREATE, WRITE (to a data file), READ (data file), 
INIT (initialize the system), NEWD (erase and name 
a disk), DIR (get a directory of all files and programs 
on disk), KILL (remove program from disk and free 
space), and STAT (list file or disk status). With these 
commands, you can process diskette data files, as 
well as saving and loading programs. 


This product is offered as a complete system with 
case and power supply assembled and tested, or in 
kit form. See also F.D.C. for the newer disk 
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Flag è Floppy Disk 


interface from Compusa, Disk Systems for T/S, 
Disk Drives, Used, and FD-ZX Floppy Disk 
Interface from AERCO. Compusa Corporation 
(formerly Centronic). 


Flag A status indicator for a special condition. A 
flag is normally stored in a flip-flop or in a register. 
Typically, a microprocessor provides at least the 
following status flags: carry, zero, sign, overflow, 
and half-carry or auxiliary carry. 


Flash Spelling Enter up to fifty of your own words 
and then test yourself or your children. You control 
flash time. You can save all words on tape. This is a 
useful program for drilling students. Heath Computer 
Services. 


Flat Racing* Input information from a racing form 
and the computer will choose the probable winner 
(in theory). Uses statistical models developed in 
Win-rator. 16K RAM; cassette. UAS. 


Flexible Cable* From dk’tronics. A cable to hook 
your RAM pack to the computer. Sinclair Place. 


Flexible Ribbon Connector (PL7016)* You can 
attach memory expansion units or softbox car- 
tridges to your computer with these ribbons that 
help prevent crashes caused by RAM movement. 
Intercomputer Inc. 


Flexiscreen and Superscroll* This program helps 
you to create a window on screen and then do the 
following: inverse any normal video; edit-clear or 
replace characters; reverse video; and inverse any 
normal video. Choose graphics only or alpha only. 
4K; listing. J. Towers. 


Flight Simulation/Airline Management 
Game* Make critical decisions concerning the 
survival of your airline company, your aircraft, and 
your passengers in this exciting graphics game. 
16K RAM; cassette. Hensley and Associates. 


Flight Simulations* Fly four vehicles as you play 
these games: guide a parachuter, navigate a 
biplane over mountains, steer a jet across the 
Pacific, and pilot a spaceship through the Asteroid 
Belt to Earth. 2K RAM; cassette. Charles J. Bonner. 


Flight Simulator* Measure your skill in this real- 
time flight simulation program. Features include: 
aircraft control, flight path viewing, instrument 
reading, and flying hazards. 16K RAM; cassette. 
Hensley and Associates. 


Flight Simulator, The* A flight simulation game 
with excellent graphics. 16K RAM; cassette. Kopak 
Creations, Inc. 


Flip-Flop A circuit used to store one bit of infor- 
mation. An FF is bistable with two stable states 
(0 and 1). Registers are generally assembled out 
of flip-flops. 


Flip-Flop* Play against an opponent or the 
computer. Object? To have the right color on four 
pieces in a row. Five levels of difficulty. 16K RAM; 
cassette. Haymarket Software. 


Flippy Another name for a mini-floppy. Also used 
to describe a single-sided diskette which has been 
turned (flipped) over to record data on the back 
side. 


Flips* Choose your own difficulty level in this 
puzzle game similar to Rubik’s Cube. 16K RAM; 
cassette. The Lamb’s Software. 


Floating Gate A technique used for UV-erasable 
EPROMs. A silicon gate is isolated inside the 
silicon dioxide. 


Floating-Point Package A set of software 
routines or hardware features necessary to 
perform floating-point arithmetic: add, subtract, 
multiply, normalize. To assure proper precision, the 
design of an FPP requires careful analysis of error 
propagation phenomena. 


Floating-Point Representation Representation of 
numbers in a fixed length format, such as 24 or 32 
bits. The number N is normalized and encoded as 
a mantissa field M and an exponent field. The 
name reflects the fact that the representation 
remains fixed as the decimal point floats, i.e., the 
changes in magnitude are reflected by adjustment 
of the exponent field with renormalization of the 
mantissa field. The precision of the representation 
is limited by the number of bits allocated to the 
mantissa field. Contrast with Fixed Point. 


Floppy, Mini- A smaller floppy that is 51⁄4” 
square compared to 8” for the original floppy. 


Floppy Disk A flexible (floppy) mylar disk (diskette) 
for mass storage of information. The diskette is 
sealed in a square plastic jacket, lined with a soft 
material which cleans the diskette as it rotates. A 
cut-out slot provides access for the moving head 
which must actually come in contact with the 
diskette surface in order to read or write. Other 
holes in the jacket provide access to sector index 
holes in the diskette. Diskettes are hard-seéctored if 


a 


the sector start points are marked by holes in the 
diskette. Soft-sectored diskettes have only one (or 
a few) holes to mark the start of the track. The 
sector start marks are placed on the soft-sectored 
diskette, under software control, in a process 
known as formatting the diskette. In standard 
drives, floppies come in three sizes: 8” “giant” 
diskettes, 514” mini-floppies, and 3” micro- 
floppies. See Disk Systems for T/S and Disk 
Drives, Used. 


Floppy Disk Interface* This unit interfaces your 
computer with a Shugart SA-400 or similar drive. It 
gets its power from the computer and has a 2732 
ROM with DOS which includes these commands: 
INITIALIZE, DLOAD, DSAVE, NEWD, STAT, 
DIRECTORY, READ, WRITE, KILL, CREATE. An 8K 
file can be saved in 20 seconds and loaded in 10. 
Specify 30 or 40 tracks. Centronics Inc. 


Floppy Disk Systems* The Floppy Disk Interface 
board is available in several modifications for use 
with a variety of floppy disk drives. The user must 
specify when ordering. Centronic Inc. 


Flowchart Asymbolic representation of a process. 
Boxes represent commands or computations. 
Diamonds represent tests and decisions (branches). 
A flowchart is a useful step between process 
specification and program writing. It aids in 
understanding and debugging the program, by 
segmenting it into logical, sequential steps. 


Flower* Generates elliptical plots that overlay to 
form spiral designs. Biocal Software. 


Flyback The time delay while the spot on a CRT 
comes back to the beginning of a screen. 


FMS File Management System. 


F/nnnn Report Code—BASIC. Attempted a SAVE 
without giving a filename at line nnnn. 


Football* Use statistics to calculate gains and to 
plan strategies. One or two people can play. Banta 
Software. 


Football* Select your move from one of seven 
offensive plays, and the computer sets the defense. 
Can be played with one or two players. Software 
Development Associates. 


For Adults Only* Designs a sexual scenario for 
you and your partner, based on a personal 
interview. 16K RAM; cassette. Haymarket Software. 


FOR and NEXT BASIC Statements (“F” key, 
code=235). The FOR statement, used in conjunction 


Floppy Disk Interface* e FOR and NEXT 


with the NEXT statement, performs a series of 
instructions in a loop a given number of times. The 
format is: 

FOR (variable) = (x) to (y) STEP (z) 


NEXT (variable) 


(variable) is a control variable to be used as a 
counter. 


(x) is a numeric expression which is the initial value 
of the counter. 


(y) is a numeric expression which is the final value 
of the counter. 


(z) is a numeric expression to be used as an 
increment. 


Within a single FOR...NEXT loop, all lines following 
the FOR statement are executed until the NEXT 
statement is encountered. Then the counter (x) is 
incremented by the amount specified by the STEP 
value (z). If you don’t specify a value for (z), the 
increment is set to 1 (one). A check is then done to 
see if the value of the counter is now greater than 
the final value (y). If it is not greater, BASIC goes 
back to the statement after the FOR statement, and 
the process is repeated. If it is greater, the first 
statement following the NEXT statement is executed. 


If the value of (z) is negative, the check is reversed. 
The counter is decremented each time the loop is 
executed and execution continues until the 
counter (x) is less than the final value (y). 


The statements within the FOR...NEXT loop are not 
executed if (x) is already greater than (y) when the 
STEP value is positive, or if (x) is less than the (y) 
when the STEP value is negative. If (z) is zero, an 
infinite loop will occur unless you provide some 
way to set the counter greater than the final value. 


Nested loops are created when one or more 
FOR...NEXT loops are placed inside a FOR...NEXT 
loop. Whenever FOR...NEXT loops are nested, 
each loop must have a unique variable name as its 
counter. The NEXT statement for the inner loop 
must appear in a statement before the NEXT 
statement for the outside loop. 


When a NEXT statement is encountered before its 
corresponding FOR statement, a 1/nnnn or 
2/nnnn report code is displayed. 


Example: 


10 LET M=2 
15 LET K=10 
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Forces* è FORTRAN 


20 FOR I=M TO K STEP 2 
30 PRINT | 

40 NEXT 

RUN 

2 

4 

6 

8 

10 


Forces* Offers test material in dynamics and 
statics for 10th through 12th graders. Fifty words 
are available in a hangman form test. 16K RAM; 
cassette. 48K Spectrum. AVC Software. 


Forecasting and Graphs* You can project sales, 
profits, inflation and other trends with this program. 
Features include analysis of growth rates, cor- 
relation of separate trends, computation of mean 
and standard deviation, and results display in 
graph form. 16K RAM; cassette. Mindware Inc. 


Foreground Program In a multi-programming 
environment, a higher priority program. Also: a 
program in charge of interfacing with a user or a 
process. See Background Program. 


Forensic* An excellent detection game, offering 
standard chemical qualitative tests to the interested 
student in grades from 9 through 12. 16K RAM; 
cassette. AVC Software. 


Forget-Me-Not* Record, sort, and recall impor- 
tant dates like birthdays, aniversaries, and 
appointments, on a daily, weekly, or monthly basis. 
16K RAM; cassette. Timeworks, Inc. 


Form Feed Advance to Top of Page Printer. Sets 
the paper to the top of anew page. Not supported 
by the T/S thermal printer. 


FORMAT CP/M Command to Formator Initialize 
a Diskette. FORMAT is a transient command, 
existing as FORMAT.COM on the DOS diskette 
and loaded by CP/M as needed. 


FORMAT destroys any data on the diskette. Every 
sector on the diskette is checked for errors and 
formatted. If the sector is bad, it is flagged in the 
File Allocation Table as defective so it will not be 
allocated. to a file. The command format is: 
FORMAT 

FORMAT prompis you for the drive specifications 
and sector size, then produces a display on 
completion. 


Formatter A circuit or program which writes the 
file marks, track marks, address marks, preambles, 


postambles, and check characters for floppy disks, 
hard disks, or tape drives. See FORMAT. 


Formulator A development system for the F-8 
microprocessor. 


FOR...NEXT Control variable—BASIC. See Control 
Variable. 


FORTH A programming language and operating 
system. FORTH is characterized by threaded code 
and postfix, or reverse Polish notation. FORTH is 
an extendable language. You can create new 
commands, defined in terms of the existing 
commands or in Machine Code. Your new 
commands then become part of the FORTH 
language in exactly the same way as the standard 
commands. This feature allows you to build up 
precisely the commands you would request if you 
were designing a language especially to suit a 
particular application or type of problem. FORTH is 
also highly transportable from one microcomputer 
to another—more so than BASIC and most other 
languages. FORTH tends to run fast—closer to 
Machine Code than to higher level languages like 
BASIC. FORTH may be somewhat harder to master 
than BASIC, but it offers many advantages. FORTH 
for the T/S 1000 is available from Tree Systems. 


FORTH* Tree Systems EPROM. A neat idea. This 
piece of hardware/software (an EPROM and P-C 
board) gives you a second operating system. Pull 
out the BASIC ROM in your T/S 1000 and plug in 
FORTH. Use the P-C board, do a little soldering (28 
pins), and now you have two operating systems— 
BASIC or FORTH—at the flick of a switch. This 
version of FORTH also allows you to run several 
programs at once (task). 


The package comes with a good programming 
manual, a P-C board, and a Z-80 programmer’s 
reference guide. The manual warns that it is not an 
“introduction to FORTH.” It gives the facts in a 
crisp fashion not intended for beginners. For 
beginners, Tree Systems recommends the book 
Starting FORTH by Leo Brodie. 


FORTRAN FORmula TRANslator. One of the first 
high-level languages, FORTRAN is still widely 
used, especially by scientists and engineers. 
BASIC is largely based on FORTRAN, using 
statement numbers and a similar set of commands. 
The differences are slight, mostly dealing with I/O 
statements. FORTRAN includes the FORMAT 
statement for formatting printed output. It is rich in 


mathematical functions and supports an extended 
precision calculations mode for scentific problems. 


FORTRAN is a compiled language. A program is 
edited in a file, then submitted to a compiler for 
translation into executable object code. FORTRAN 
and BASIC are so similar that BASIC could be 
called an interpeted dialect of FORTRAN. Here is 
a sample FORTRAN program to sum the first 100 


20 FOR |=1 TO 100 

30 J=J+| 

40 NEXT | 

50 END 
Fortune* Offers graphics for fortune telling. 16K 
RAM; cassette. AVC Software. 


Four ina Row* Two or more can play this game. 
The object is to place four pieces in a row— 
vertically, horizontally, or diagonally, on an 8-by-8 
playing field. 16K RAM. Computer Software 
Associates. 


Four 16K Programs* Develop math skills with 
Math Tutor, polish typing skills with Typing Skills, 
and have fun with Astro-Smasher and Birds. 16K 
RAM; cassette. P. Hargrave. 


Fourier Analysis and Synthesis* Evaluates Fourier 
coefficients for any waveform, or constructs 
waveform based on user data. Functions include 
review, graphing, and editing. Can operate on two 
different functions simultaneously and plot them 
vs. time or vs. each other. 16K; cassette or listing. 
Syncware Co. 


Fourier Transform The mathematical analysis of 
a complex waveform into harmonic components. 


FPGA Field Programmable Gate Array. A device 
containing an array of AND and OR gates which 
can be reconnected (programmed) in the field (i.e. 
without return to the factory.) 


FPLA Field Programmable Logic Array. A PLA 
which can be programmed by the user. FPLAs are 
used to implement the control section of bit-slice 
processors. 


FPLS Field Programmable Logic Sequence. 
FPP Floating Point Package. 


Fragmentation A situation in which mass mem- 
ory (diskette, hard disk, etc.) has been allocated 
in such a way that it has many unallocated areas 
(fragments) that are too small to be useful or to 
allow optimum performance. 


Fortune* è Frequency 


Frame The necessary underlying structure for a 
record, file, or other data item. The frame creates 
an organization within which the data takes its 
place. 


FRAMES System Variable. Memory address 16436 
(4034 H), two-byte variable. FRAMES is a system 
variable which counts the number of frames sent to 
the TV set. In SLOW mode, FRAMES is incremented 
every 1/60th of a second. FRAMES can be used in 
BASIC programs as a timer. PEEKing FRAMES at 
different parts of the BASIC program and subtracting 
the two values gives how much time has passed in 
60th’s of a second. 


Frantic* Blast Evil Otis and his band of faceless 
robots, or be destroyed in the dangerous, 
unexplored labyrinth. 16K RAM; cassette. Just 
Games. 


FRE BASIC Function. FRE will return the number 
of bytes in memory that are not being used by 
BASIC. The format is: 


(variable) = FRE(x) 

(variable)= FRE(x$) 
(x) and (x$) are dummy arguments. This statement 
is not available in T/S 1000 BASIC. However, the 
following can be used as a substitute: 


10 LET RAMTOP=PEEK 16388+256*PEEK 
16389 

20 LET ELINE=PEEK 16404+256* PEEK 16405 

30 LET FREE=RAMTOP-ELINE 

40 PRINT FREE 


Freeze Screen Display How to Hold Screen 
Display. To freeze the screen until the operator 
using your program reads/types an entry, just use 
a PAUSE statement: 


Example: 
PAUSE 
100 PAUSE64535 


The screen will remain until the PAUSE is finished 
(numeric expression/60 seconds) or until a key is 
typed. 


French* Tutors you in English/French, French/ 
English. Teachers can input ten questions of their 
own into one of the four existing levels. 16K RAM; 
cassette. AVC Software. 


-Frequency The number of cycles per second. 


F=1/Twhere T is the period in seconds over which 
cycles are counted. 
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Frequency Division Multiplexing è Function 


Frequency Division Multiplexing A method ‘for 
sending two or more distinct messages simul- 
taneously via one communications channel. Each 
data conversation is assigned its own .base 
frequency; this frequency carries the data as minor 
variations of amplitude, phase, and frequency. The 
base frequencies chosen are far enough apart that 
the data information on one cannot be misread as 
being part of another. 


Frog* Guide the frog from log to log, and cross 
the river safely. A joystick is required. 16K RAM; 
cassette. Graphicomp. 


Froggy Hop* Aid the little froggy, as he tries to 
cross the road and reach the lake. 16K RAM; 
cassette. Just Games. 


From Ezra Group Il* This package includes the 
following cassettes: Biorhythms, Graphics Billboard, 
Improved Slow Pause, Skew-a-Sketch. 16K RAM; 
cassettes. Integrated Data Systems. 


Front Panel A panel with lights and switches to 
display information and allow direct control or 
access to memory or registers. A front panel 
requires a specific interface and a monitor 
program. Many microcomputers have no front 
panel. All access is then performed from a 
keyboard and screen. 


Front-end Processor A processor which acts as 
an interface with a user or a process. The front-end 
may perform pre-processing translations or file 
handling, while the main processor performs 
interpretation, execution, or other processing. 


FS File Separator. 


FSK Frequency Shift Keying. A 0 is represented 
by one frequency, and a 1 is given a different 
frequency. These two tones are then transmitted 
over telephone or radio links and converted back 
to digital signals upon reception. See Modem. 


Full Duplex A communication technique which 
allows data to be transmitted and received 
simultaneously. 


Full-Screen Editor Full-screen editors allow you 
to change any data currently displayed on the 
screen. Most treat paragraphs or even entire 
documents as a unit, allowing reformatting, change 
of margins with justification, block moves, etc. 
Most word processing programs are full screen 
editors. 


Fully Decoded Selection A method of selecting 
memory locations or input/output devices through 
a full n-bit address (typically n=16). This requires 
the use of decoders, but allows full use of 64K 
potential addresses. 


Fun and Games* Twelve games that use 1K or 2K 
RAM: Rusian Roulette, Craps, Atlantic City Slots, 
Blackjack, Depth Charge, Mini Artist, and others. 
H & H Electronics. 


Fun and Games|I* Includes Syncwars, Minotaur, 
Nim, Concentration, and TS Doodle. 2K RAM. 
SyncWare Co. 


Fun and Games Package* Games for 1K RAM: 
Draw lets you draw and sketch on the screen; Secret 
Code converts your special messages to unintellig- 
ible code and back again; and, in Lunar Lander, you 
try to land on the pad without blowing up. Florida 
Creations. 


Function (shift-ENTER, Athrough Z). In T/S BASIC, 
typing Function (Shift-ENTER) followed by a letter 
produces whole function words. Below is a listing 
of the keys, their functions, and the one-byte code 
the computer stores in memory for that function: 


Function Code 
Fnct-A = ARCSIN (ASN) = 202 
Fnct-B = INKEY$ = 65 
Fnct-C = AT = 193 
Fnct-D = ARCTAN (ATN)= 204 
Fnct-E = TAN = 201 
Fnct-F = SGN = 209 
Fnct-G = ABS = 210 
Fnct-H = SQR = 208 
Fnet-| = CODE = 196 
Fnet-J = VAL = 197 
Fnct-K = LEN = 198 
Fnct-L = USR = 212 
Fnct-M = PI = 66 
Fnct-N = NOT = 215 
Fnct-O = PEEK = 211 
Fnct-P = TAB = 194 
Fnct-Q = SINK = 199 
Fnet-R = INT = 207 
Fnet-S = ARCCOS (ACS)= 203 
Fnet-T = RND = 64 
Fnct-U = CHR$ = 214 
Fnet-V = unused = unused 
Fnct-W = COS = 200 


Function Code 
Fnct-X = EXP = 206 
Fnct-Y = STR$ = 213 
Fnet-Z = LN = 205 


Function BASIC-key (shift-ENTER, code=121). The 
FUNCTION key gives the other keys a different 
meaning. After pressing the FUNCTION key (shift- 
ENTER) you will bein “inverse-F” mode. The next 
key pressed will put the function for that key on 
the screen. The functions are under the white part 
of each key. Some keys have no functions. Pressing 
the FUNCTION key again gets you out of this mode. 


Functional Analysis* Evaluates any given function 
in a closed form, for maximums, minimums, and 
zeros over a specified range of argument values. 
In addition, the function, its derivative, or its inte- 
gral can be evaluated at a point and tabulated 
over a defined range. 16K RAM; cassette. UAS. 


Functions-Choosing From Menu A menu is a 
screen display which lists a number of possible 
options and asks the user to select one. When a 
selection is made by keying in an identifying num- 
ber or letter (or positioning the cursor beside the 
desired item, using a light pen, etc.), the selected 
function is performed. This may require either a 
branch or subroutine call to the code for the sel- 
ection; alternately, the program to carry out the 
function may be loaded into memory and executed. 
Many application packages use a system of multiple 
menus. A Master Menu lists the major functions 
allowed. Selection of an option on the Master Menu 
causes another menu to display, indicating more 
detailed options for the selected function. This 
can be followed by even more detailed menus, and 
so on. Often, completion of a function will cause 
redisplay of the Master Menu. Such a system is 
called Menu-driven. See Menu. 


Fundamental The base or carrier signal on which 
a data signal will be superimposed. It is usually a 
pure sine wave with no distortion. 


Fundamentals* Stock evaluation using the seven 
factors most stock analysts use. 16K RAM; cassette. 
UAS. 


F/V Frequency-to-Voltage converter. 


Fvee* Road racing game. 1K RAM. Biocal Soft- 
ware. 


Function è Fvee* 
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G Codes. T/S code for G is 44 (HEX 2C); inverse 
G is 172 (HEX AC). The ASCII code for G is 71 (HEX 
47); for g, 103 (HEX 67). 


G Ground. Also, Generate signal. 


G (inverse) BASIC Mode. Theinverse-“G” cursor 
appears in the edit area after you have pressed 
GRAPHICS (shift-9) key. The next character 
pressed will be taken as a graphics character or 
inverse video character. To get out of inverse-“G” 
mode, press GRAPHICS again. 


Gain The output-to-input amplification ratio. 


Galactic Patrol* You must protect the lives of 
your crew as commander of the Galactic, a 
starship on a five-year assignment to explore new 
worlds. 16K RAM. Computer Software Associates. 


Galaxy* Count the number of stars in each 
galaxy, as you whiz through space. 2K RAM; 
cassette. Bob Woish. 


Galaxy* Demonstrates astronomical concepts by 
drawing normal and barred spiral galaxies from 
parameters supplied by the user. Galaxies can 
have orientations anywhere from face-on to edge- 
on. 16K RAM; cassette. Robert C. Moler. 


Galaxy Master* Alien invaders are trying to 
demolish you. Three levels of difficulty. 1K RAM; 
cassette. MicroSync Software. 


Gambler, The* Test your blackjack skill against 
the computer. 16K RAM; cassette. Kopak Creations 
Inc. 


G e Games 


Game Master* You can invent and change your 
own adventure games without programming skills, 
with the help of this software. 16K RAM; cassette. 
Soft Way. 


Game Master* Create and keep track of your 
characters and situations with this fantasy adven- 
ture game aid. 1K and 2K versions. McKelvie 
Programs. 


Game Tape* You can use this program to play 
checkers with a friend. The computer draws the 
board, moves the pieces, keeps score, and 
announces the winner. Six dice are also included. 
16K RAM. Rave Research. 


Games There are numerous games for the T/S. 
For more detail, look up each entry separately. 


Adventure to Korvas (Voyager Il) 
Adventure 1 

Ahamur 

Air Attack 

Air Traffic 

Alien 

Alien Invasion 

Amazing 

Anagrams 

Appolo 

Arcade Fun 

Arcade Games 

Ark, The 

Armegon 

Around Europe in 80 Days 
Art 

Art and Fun 

Artillery 

Atoms 

Back’em in Monzxer 
Backgammon 
Backgammon and Dice 
Bactrac 

Battle Ship 

Bckgmn 

Bible Quiz Games 
Blackjack 

Boggler 

Bomber 

Bong 

Breakout 

Casino:Four Games 
Casino Fun 
Catacombs 
Catnmouse 

Cave of the Word Wizard 
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Games 


Centipede 

Chase 

Checkers 

Chess 

Chopper 

Combat Flight 
Compound 
Cosmos 
Count-Down 

Craps 

Crazy Cards/Cube 
Crazy Comet 

Crazy 8 and Poker 4 
Cribbage 
Crossword 

Crown and Scepter 
Cruiser 
Crypto-Whammer 
Cube-Sym 

Damsel and the Beast, The 
Darts 

David and Goliath 
Day at the Races 
Deathship Sabotage 
Deep Space 
Demolisher 

Double Feature Adventures 
Dragon Hunt 
Dragon Lair 

Draw Poker 

Dry Gulch 

Earthly Challenges 
Electricity 

Escape 

Escaping the Maze 
Espionage Island 
Eureka 

Eurogame 

Expo Tic Tac Toe 
Five Games 

Flight Simulation 
Flip-Flop 

Football 

For Adults Only 
Forensic 

Four in a Row 
Frantic 

Frog 

Froggy Hop 

Fun and Games Package 
Fvee 

Galactic Patrol 
Galaxy 


Galaxy Master 
Gambler, The 
Games 

General Knowledge 
Geography 

Ghost Hunt 
Gobbleman 
Goldmine 

Golf 

Grand Prix 

Graphic Golf 
Guadalcanal 

Guard the President 
Guess 

Guess It 

Gulp 

Gulper 

Gunfighter 
Hangman 
Hollywood 

Hopper 

Horse Race 

House of Gnomes 
Inca Curse 
Inheritance 
Invaders 

Island Kingdom 
Jackpot Casino 
James Bond Adventure 
Jeopardy 

Keltinor’s Keep 
Keys to Gondrun, The 
Kong 

Krakit 

Krazy Kong 

Krok 

Labyrinth 

Labyrinth of Dazxl, The 
Las Vegas Package 
Life 

Lost in Space 

Mad Dog Tank Blaster 
Marbles, Mazes, and Sink Holes 
Marine Rescue 
Mastermind 
Maxwell’s Demon 
Maze 

MAZOGS 

Meelborn 
Megamind 
Mega-tron 
Meteorites 
Micromaze 


Mind Benders 

Mind Bogglers 
Miner’s Revenge 
Mini-golf 

Missile Launcher 
Mission: Escape 

ML Raiders 
Monopoly 

Moon Mission 
Morloc’s Castle 
Mothership 
Mountain Pilot 
Mugsy 

Murder in the RAM 
Murgatroyd’s Revenge 
Night in Las Vegas, A 
Nightgunner 
Nightlite 

Nightmare Park 

Nim 

Noah’s Ark 

Orbit 

Paint Maze 

Pakguy 

Peckman 
Peloponnesian War 
Pilot 

Pimania 

Pong 

Pontoon 

Pop Star 

Proverbs 

Puckman 

Pyramid with Starfighter 
Quest for the Staff of Light 
Quicksand 

Rebel RaiderRed Alert 
Reversi 

Ring of the Goddess 
Roadhog 

Roadrace 

Road to Riches 
Robber of the Lost Tomb 
Robot Tanks 

Roman Empire 
Roulette 

Run the Country 
Sabotage 

Salvo 

Samurai Warrior 
Scyon’s Revenge 
Shark Hunt 

Shark Treasure 


Games from Oasis Software* © GCR 
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Shell Game Star Fighter Vegas 
Shipwar Star Trekker Voyage Z 
Sink the Subs Storm Lander Wall Busters 
Slides and Ladders Stormer War 
Slots Strategy at Sea Winged Avenger 
Snake Submarine Wordplay 
Snare Subsearch World Games 
Sniper Super Chess World of Sangrel, The 
Solitaire Super Invaders Wom 
Space Asteroids Super Invasion ZSS Sinclair 
ZT 
Space Challenges Super Monxzer 
! Z-Trek 1000 
Space Commando Tailgunner 
: ZX Blockade 
Space Defender Tarbon’s Revenge 
ZX Chess 
Space Invaders Ten Good Games F 
; h ZX-Concentration 
Space Raid Towering Inferno Í 
ZX Galaxian 
Space Trek Towers of Brahama ZX-Man 
Spaceflash Towers of Hanoi ZX Open 
Specvaders Trader Jack ZX Othello 
Spider Case Treasure ZX-Xon 
Star Battle Two-Handed Euchre ZX Yahtzee 
Star City Tyrant of Athens ZX 1K Gamepack 


Games from Oasis Software* Includes Chess, 3D 
O’s and X’s, Nim, and Code Breaker. 16K RAM; 
cassette. Integrated Data Systems. 


Games I* Includes four games, with listings. 
Documentation available. Syncware Company. 


Games Sampler* Biorhythm, Navajo Rugs, 
Sketchpad, and Kamikaze Fly are the fun games 
included in this package. 2-Bit Software. 


Games Two* Try to guess the secret 4-digit code 
that the computer randomly selects with this 
computerized version of Mastermind. Also, play 
Darts with one or two players. Software 
Development Associates. 


Gamestape No. 2 (12941MY)* Includes eleven 
games: Crash Landing, Klingon, Simon, Artist, 
Code, UFO, Asteroids, Bomber, Guillotine, 
Kaleidoscope, and Breakout. 1K RAM; cassette. 
Melbourne House Software, Inc. 


Gamestape No. 2 (13942MY)* Contains three 
programs: Pyramid, where you must move the 
pyramid in stages, without it collapsing; Starfighter, 
aspace battle game written in Machine Code; and 
Artist, in which you can use the screen as a 
sketchpad and then save your drawings. 16K RAM; 
cassette. Melbourne House Software, Inc. 


Gamestape No. 3: Catacombs* Multi-level 
graphics adventure game involving dangers and 


rewards. 16K RAM; cassette. Melbourne House 
Software, Inc. 


Gamestape No. 4: 3D Monster Maze 
(13944MY)* Escape the maze and T. Rex in this 
3-D graphics game. Melbourne House Software, 
Inc. 


Gamestape No. 5: 3-D Orbiter* You must defend 
your home planet against the invading alien. 16K 
RAM; cassette. Melbourne House Software, Inc. 


Gap The space between two records or two 
blocks of information on a magnetic media. A gap is 
usually set to a predetermined value, such as all 
T's. It allows blocks to be rewritten in a slightly 
expanded or reduced format, due to speed 
variations of the drive. 


Garbage Collection A technique for collecting 
unavailable, unused space in a mass memory and 
making it available for reuse by any of several 
schemes. 


Gate A single logic function. The NAND, NOR, 
AND,OR, XOR, and NOT functions are examples of 
gates. 


Gauss A unit of flux density (1 Maxwell per 


. square cm.) named for German mathematician Karl 


F. Gauss. 
GCR Group Coded Recording. 


GE © GOSUB and RETURN 


GE General Electric. Also: Greater than or 
Equal to, also represented by 2 or =>. 


General Knowledge* General knowledge games, 
including Famous People Quiz, Name the Person, 
Where About?, Dates, and Plus Plurals. 16 RAM; 
cassette. A Parsons. 


General Ledger* A general ledger program with 
30 accounts. Every account has 10 entries with 
trial balances, a daily P x L statement, transfer of 
balances for new entries, and a printout. 16K RAM; 
cassette. M. Sieder. 


General Ledger Software See ACZ General 
Ledger and General Ledger. 


Generate Signal The output from an adder 
connected to a carry look-ahead circuit. It requires 
a propagate signal. 


Geography* Try to find towns in Europe and the 
United Kingdom on these maps drawn right on 
your computer screen! Program also includes 
English Town Hangman game. 16K RAM; cassette. 
A Parsons. 


Geography Explorer—U.S.A.* Explore the U.S.A! 
You will learn about each state: area in square 
miles, location, state capital, and more. 32K RAM. 
Instant Software. 


Geosat* Calculates comsat-aim-angle for a ham 
radio. 16K; cassette. Zeta Software. 


Ghost Hunt (FG1014)* Power pills give you the 
energy to gobble your way through this maze of 
ghosts. 16K RAM; cassette. Intercomputer Inc. 


GI General Instruments, a manufacturer. 


Gibson Mix A statistically balanced mix of 


instructions that is representative of general data 


processing applications. It is one of many similar 
variations used for benchmark testing. 


Glitch A pulse or burst of noise. A smallpulse of 
noise is called a snivitz. The word glitch is usually 
reserved for the more dangerous types of noise 
pulses which cause crashes and failures. 


Global Filename Characters In CP/M filenames, 
? and * can be used as special “wildcard” 
characters to allow matching a whole group of files 
(or one file from a partial specification). ? means 
any single character occurring in this position is 
considered a match; thus ABC? will match any four- 
character filename starting with ABC, including 
ABCA, ABCZ, ABCS, etc. * indicates that from this 


point on in the name any characters (including 
blanks or none) are considered a match. So ABC* 
matches everything that starts with ABC. The file 
ABCDE will match ABC* but not ABC? 

The file extension is considered a totally separate 
match, with ? and * used in exactly the same way 
as in the filename. Global filename characters can 
be used in many CP/M commands, including PIP, 
DIR, ERA, etc. Global filename characters are not 
allowed in a command name. They may only be 
used in command parameters. 


Global Variable A variable whose name and value 
are accessible throughout a program or application 
system. Contrast with a local variable, accessible 
only within the block where it is defined. 


GND GrouND. 


Gobbleman (Z70)* Uh oh! More dangerous 
ghosts, which can only be stopped by eating the 
magic food. 16K RAM; cassette. Gladstone. 


Gold Electroplating* Matthew Zenkar provides a 
24K gold electroplating service for the edge 
connector on your ZX80, 81, TS 1000, or ZX 
Spectrum. This process will eliminate any RAM 
crashes not due to wobble. See the vendors list. 


Goldmine* Search the cave for gold in this full- 
screen graphics game. 16K RAM; cassette. Glass. 


Golf* Play a few holes of golf with this game, 1K 
RAM. Biocal Software. 


Golf* A 1- or 2-player version of a nine-hole 
course. Graphics give an all-encompassing view of 
the course and zoom in on the greens for better 
putting action. 16K RAM; cassette. Sean Wilson. 


Golf Game* A complete 18-hole simulation. The 
player chooses his club and the direction and force 
of his stroke. 16K RAM; cassette. Asia Tsusho Co, 
Ltd. 


GOSUB and RETURN BASIC Statements (GOSUB 
is “H? key, code=237; RETURN is “Y” key, 
code=254). GOSUB and RETURN are used 
together. They cause the program to branch and 
return from subroutines. The format is: 


line 1 GOSUB (line 2). 
(line 2) REM begin subroutine. 


(line 3) RETURN 


GOTO e Graphics—Low-Resolution vs. High-Resolution 


Where (line 2) is a numeric expression which gives 
the first line of the subroutine. 


Example: 


10 LET A$=INKEY$ 

20 IF A$<“1” OR A$>“2” THEN GOTO 10 
30 GOSUB (CODE A$-28) *100 

40 GOTO 10 

PRINT “SUB 100” 

RETURN 

PRINT “SUB 200” 

RETURN 


You can call a subroutine using GOSUB any 
number of times in a program. A subroutine may be 
called from within another subroutine. 


The RETURN statement causes BASIC to branch 
back to the statement following the GOSUB 
statement from where it started. A subroutine may 
contain more than one RETURN statement (if you 
want to return from different points in the 
subroutine). You may place subroutines anywhere 
in a program. 


In order to keep your program from entering a 
subroutine that should not be executed, it may be 
necessary to use a STOP, END, or GOTO 
statement to direct program control around it. 


GOTO BASIC Statement (“G” key, code=236). 
GOTO statement is used to exit from the normal 
program sequence to a specified line number. The 
format is: 

GOTO (numeric expression) 

(numeric expression) is the line number in the 
program you want to execute next. 

Example: 


10 LET A$=INKEY$ 
20 IF A$<‘1” OR A$>“2” 
THEN GOTO 10 
30 GOTO (CODE A$-28)*100 
100 PRINT “LINE 100” 
110 GOTO 10 
200 PRINT “LINE 200” 
210 GOTO 10 


In debugging, the GOTO statement can be used in 
direct mode to reenter a program at a desired 
point. 


GOTO (or GOTO) A branch instruction in a high- 
level language. 


GP General Purpose. 


GPIB General Purpose Interface Bus. The IEEE 
488-1975 interface bus standard. Also called ANSI 
Standard MC 1.1-1975, or the IEC Bus in Europe. 


Grade Master* Assists teachers in computing 
class averages, grade totals, range of scores, 
GPAs, and more. 16K RAM; cassette. Mallas 
Software. 


Grade Roster* Teachers will enjoy the way this 
grade book and performance analyzer displays 
students’ scores in a table with mean, standard 
deviation, variance, and high and low scores. 
Allowance can be made for weighted exams. 16K 
RAM; cassette. Silicon Valley North. 


Grafix* Allows you to draw complex images 
and store them on tape or in your own program. 
Kopak Creations, Inc. 


Grand Prix* A race car graphics game. 16K RAM; 
cassette. Kopak Creations, Inc. 


Graph* Teaches grades 6-12 about plotting x/y 
relations, over a wide range of user-defined 
values. 16K RAM; cassette. AVC Software. 


Graph Power* Produces bar graphs in five 
scales, with up to 18 plotted points. Also produces 
pie charts. 16K RAM; cassette. Basco. 


Graph with Submarine* Maneuver your submarine 
through a narrow channel. 16/48K T/S2000. T-S 
Systems. 


Graphic Golf* There is a different hazard at every 
hole of this 18-hole course. For each hole, the 
player chooses which club to use, how hard to 
make the stroke, and where to aim. 16K RAM; 
cassette. Mindware, Inc. 


Graphics BASIC key (shift-9, code=116). Pressing 
the GRAPHICS key puts you in “inverse-G” mode. 
This selects the inverse and graphics character 
sets. With the “inverse-G” cursor, all unshifted 
keys are printed in inverse, white on a black 
background. The graphics characters are selected 
by pressing SHIFT. Pressing the GRAPHICS key 
again gets you out of this mode. 


Graphics BASIC. See PLOT x,y. 


Graphics—Low-Resolution vs. High-Resolu- 
tion The T/S 1000 has low-resolution graphics. 
The screen holds 64 x 44 pixel locations. Each 
pixel looks like a little box. 

High resolution graphics must have at least 256 x 
192 pixel elements. To see how small a pixel is at 
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Graphics: A to Z* © Guadalcanal* 


this resolution, look closely at a character on the 
screen. Each dot in that character is the size of a 
pixel at 256 x 192 resolution. At this resolution, the 
standard TV set begins to blur from signal noise. 
Higher resolutions are available with expensive 
monitors. 


Graphics: AtoZ* A book on graphics program- 
ming. Covers: animation, 3-D plotting, MC short- 
cuts, scrolling, etc. Pleasantrees Programming. 


Graphics Characters There are three character 
sets available on the Timex/Sinclair 1000: 
alphanumeric, inverse, and graphics. The graphics 
character set is accessed by first typing GRAPHICS 
(shift 9) and then typing one of the 22 graphics 
characters. 


Notice that the codes for the graphics characters 
are matched with the character. The characters 
whose codes are 0 through 7 correspond to the 
graphics characters whose “boxes” represent the 
binary numbers 0000 through 0111. This makes 
certain assembly language programming easier. 
For example, if you want to overlay one graphics 
character on top of another, then “OR” them in 
Assembly language. If you want one box to 
eliminate another box only if they overlap, then 
“XOR” the graphics character. It is not quite as 
easy as it sounds, but the values of the graphics 
characters do make Assembly language pro- 
gramming easier. 


The graphics characters with codes from 128 to 
138 are the inverse of the graphics characters with 
codes from 0 to 10. In fact, adding 128 to any 
character whose code is between 0 and 63 will 
give the inverse of that character. 


Graphics Charts for Timex/Sinclair* You can 
record your work on these printed forms before 
coding. In packs of 100. Friendly Computer. 


Graphics Generator* Non-standard character 
sets, stored in EPROM or RAM, can be printed via 
this peripheral. Includes a 4K EPROM with routines 
for copy, LPRINT, and character set switching, as 
well as four new sets of characters. Will also 
support an additional 2 x 2K of EPROM or RAM. 
EPROM Services. 


Graphics I* Create and change your own 
drawings with this graphics program. It will be 
memorized by the computer so that it can be 
recreated later! 16K RAM; cassette. Orbyte 
Software. 


Graphics Kit 16K* This package has twenty- 
three Machine Code routines which can be called 
by your program to provide different graphic 
displays. Options include: foreground on or off; 
inverse video; border/unborder; and more. Fully 
loaded, the routines occupy 2K RAM at RAMTOP 
and are very fast. 16K RAM; cassette. A 
demonstration program is included. Softsync, Inc. 


Graphics Pac 1* An introductory collection of 
graphics which may be saved on cassette. 16K 
RAM; cassette. Apropos Technology. 


Graphics Packages See Animated Graphic 
Programming Course, Character Set Graphics Kit, 
Color Hi-Res Helper, Compu-Pen, Display, Draw 
and Recall, Drawing System, Draw-lt, Easy Graph, 
Etch-A-Screen, Flower, Grafix, Graphic(s), Grif 
Graf, Hi-Res Graphic in Action, Instant Art, 
Kaleidograph, Kayde High-Resolution Graphics, 
Meta Graphics, Multi-Color Images, Paint Maze, 
Slide Show, Spectrex, and Viewpoint. 


Graphics Six Pack* Six games, including Shoot 
the Man from Mars, Winding Stairway, Alien 
Invaders, and more. 16K RAM; cassette. Softsync, 
Inc. 


Graphics Starter Pack* Includes four programs: 
Kaleidoscope, Large Print, Medium Print, and 
Draw-A-Picture. It demonstrates how to use 
INKEY, PRINT AT, PLOT and UNPLOT, how ZX81 
stores shapes, etc. 1K RAM. Computer Software 
Associates. 


Graphpak* This program can create pie charts, 
line graphs, vertical bar graphs, and area graphs. It 
is compatible with the printer and can be listed. 
16K RAM; cassette. Practical Computer Products. 


Great Communicator, The* A timely program 
which allows you to stage a press conference with 
the President. 2K RAM; cassette. Bomis Prendin 
Software. 


Grif Graf* Create your own programmable gra- 
phics with this compact generator. Rave Research. 


Ground The point of reference in an electrical 
circuit (not necessarily the physical ground). The 
ground point is considered at nominal zero 
potential, and all other potentials in the circuit are 
compared with it. 


GT Greater Than. Also represented by >. 


Guadalcanal* You are a submarine commander 
trying to eliminate a convoy, which is armed with 


depth charges, mines, and torpedo boats. 16K 
RAM; cassette. Softwar. 


Guard the President* You control the bodyguards 
that must protect the life of the President. 16K RAM; 
cassette. Intercomputer Inc. 


Guess* Includes two games, Hangman and 
Guess the Animal, in which the computer 
questions the user. Biocal Software. 


Guess It* A three-level number game. 16K RAM; 
cassette. Skelly Computing. 


Gulp* Escape the maze and the hungry ogre 
while gulping food. Nine speeds and levels of 
difficulty. 16K RAM; cassette. Mindware Inc. 


Gulper* An adventure game with fifteen different 
mazes and nine grades and speeds. 16K RAM; 
cassette. Human Engineered Software. 


Gunfighter* Three game programs: Gunfighter, a 
Western-style shootout; 3-D Tic-Tac-Toe; and the 
life cycle of a cell colony. 16K RAM; cassette. 
Gladstone. 


Guard the President* è Gunfighter* 
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H Codes. T/S code for H is 45 (HEX 2D); inverse 
H is 173 (HEX AD). The ASCII code for H is 72 (HEX 
48); for h, 104 (HEX 68). 


H Hexadecimal. Used as a suffix to denote hexa- 
decimal numbers in Intel format. Also, High. 


Half-Carry The carry from bit 3 into bit 4, which is 
required for correct addition of packed BCD 
numbers (where two BCD digits reside in one 8-bit 
byte). 


Half-Duplex A mode of communication in which 
data may be transmitted in only one direction at a 
time. 


Halt When a computer stops all activity. 


Halt System Operation Pressing the Space/Break 
Key stops system operation. Pressing the CONT 
key continues operation again. 


Ham Radio Pak* Includes three programs. 
POLSAT calculates the aim-angles for polar- 
orbiting comsats; GEOSAT, the aim-angle for any 
geostationary comsats; and DISH, the plotting 
points for custom radio dishes. 16K RAM; cassette. 
Zeta Software. 


Hamming Code A 7-bit error-correcting code 
named after its inventor. 


Hamware* Five programs covering circuit design, 
AC and DC, impedence, frequency, and antenna 
design. 1K RAM. Z-Games. 


Handicapper* Uses input from racing programs 
to calculate the chances of specific horses 


H e Hard Disk 


winning a race. 16K RAM; cassette. M. H. Marks 


Enterprises. 


Handler A program used to control or communi- 
cate with an external device such as a diskette 
drive. 


Handshaking A communications synchronizing 
technique using two signals—an inquiry and a 
response. The handshaking procedure is carried 
out, prior to any data transfer, when establishing a 
connection between two data communication 
devices. For example, a CPU will ask an I/O: is 
input buffer 1 empty? If yes, it can be reloaded. If 
no, the CPU must wait. 


Hangman* This old standard comes prepro- 
grammed with 235 words which the user can 
augment with 5000 more. 16K RAM; cassette. 
American Micro Products, Inc. 


Hangman* Also includes Movies and Super- 
heroes. 16K RAM; cassette. Gladstone. 


Hangman* Includes four hundred words grouped 
into the categories of animals, vegetables/fruits/ 
herbs, music, astronomy, birds, automobiles, and 
geography. You can also compile your own source 
dictionary. 16K RAM; cassette. R. Midura. 


Hangman* Six- to twelve-year-olds learn spell- 
ing with this version of the hangman game. 
The vocabulary categories are animals, science, 
countries, states, fruits, and vegetables. You can 
create a dictionary of up to 500 words. 16K RAM; 
cassette. Softsync, Inc. 


Hangman* A five-level version of the old standard. 
16K RAM; cassette. Z-West. 


Hangman, Vol. 1* This program uses the 
vocabulary from Word Quiz Vol. 1 to play 
hangman. 16K RAM; cassette. Software Develop- 
ment Associates. 


Hangperson* Teachers can add their own 
material to this variation on hangman. 16K RAM; 
cassette. American Micro Products, Inc. 


Hard Copy Computer output printed on paper. 


Hard Disk A disk composed of a magnetic 
coating applied to a rigid substrate, such as 
aluminum or ceramic. The term is generally used to 
contrast with “soft” (floppy) disks, which are 
flexible. Floppy disks are slower and have less 
storage capacity. Hard disks are generally not 
removable. 
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Hard-Sectored è Hilderbay Loading Aid* 


Hard-Sectored Describes a disk in which the 
recording surface has been divided into sectors 
using non-alterable methods, such as a ring of 
holes in the disk itself. Contrast to soft-sectoring: 
sectoring done by software control. Hard-sectored 
disks require more hardware but can also store 
more information. 


Hardware vs. Software Computer programs ofall 
kinds are called software. Usually software is 
contrasted with hardware, the actual chips, wires, 
boards, etc. which make up the computer. In the 
special case of Read-Only Memory (ROM), this 
terminology can be confusing and inadequate. A 
BASIC ROM, for instance, is a ROM (hardware) 
containing a copy of a BASIC interpreter program 
(software). Such ROMs are often called firmware to 
distinguish them from nonprogram hardware and 
from software in changeable media (RAM, diskette, 
cassette, etc.). 


Harmonic An integer multiple of a fundamental 
frequency. 


Harmonic Distortion Distortion due to the signal’s 
non-linear characteristics, resulting in output 
which includes harmonics of a harmonic-free sine 
input. 


Hayes Stack Smartmodem* An RS-232C auto- 
answer, auto-dial data communications system. 
Standard features are Touch-Tone or pulse dialing 
and direct connection to single or multiline 
telephones. The system can be program-controlled 
by ASCII character strings. Operating parameters 
are changed with ease by a series of unique Set” 
commands and eight configuration switches. 
Smartmodem’s operating level is full- or half-duplex 
up to 1200 baud. Seven LED indicators on the front 
panel provide a visual check of system status, and 
the user can monitor the progress of calls via an 
audio speaker. The system features automatic 
baud rate, parity sense, and word size detection. A 
two-year limited warranty covers the system. 
Hayes. 


Haymarket Hangman* Create your own dictionary 
with five categories, each of which can hold up to 
fifty words. The words you think up in two-person 
competition are automatically placed in memory 
for the computer to use against you in the one- 
player version. 16K RAM; cassette. Haymarket 
Software. 


HDM-12 B/W Video Monitor* This 12-inch video 
monitor, when used with the DVC-2 direct video kit, 


produces supersharp character definition. Uses an 
RCA-type connector. Random Access. 


Heatsink* Alleviates problems caused by an 
overheated computer. Spectra Computer Products. 


Hebrew Tutor* Learn the Hebrew letters with this 
game. 16K RAM; cassette. DRRP. 


Help* Tests your knowledge of math and 
division. 16K RAM; cassette. KMC Programs. 


Hex Monitor 01* This “hex monitor” program will 
help you write software in Machine Code on the 
Sinclair. 2K; cassette. Aerco. 


Hexadecimal-to-Decimal Conversion See HEX$. 


HEX$ BASIC Function. HEX$ function returns a 
string which represents the hexadecimal value of 
the decimal argument. The format is: 
(stringvariable) = HEX$(n) 
(n) is a numeric expression in the range 0 to 65535. 
This function is not available in T/S 1000 BASIC. 
However, the following program does the same 
thing: 
Example: 
5 LET H$=“” 

10 PRINT “ENTER DECIMAL NUMBER” 

14 INPUT DECIMAL NUMBER 

16 LETD=DECIMAL NUMBER 

20 IF D<0 OR D>65535 THEN GOTO 10 

30 FOR P=3 TO 0 STEP-1 

40 LET H$=H$xCHR$(28xINT(D/(16**P)) 

50 LET D=D-(16**P) *INT (D/(16**P)) 

60 NEXTP 

70 PRINT “DECIMAL”, “HEX”, 

DECIMALNUMBER,H$ 

80 GOTO5 


Hey, There!* Includes two programs. Banner 
runs as many as 700 giant letters across the 
screen. Message Board displays the first line of 
any one of twenty messages. Press a call letter to 
see any message you like. 2K RAM; cassette. 
Simulsion. 


High The most significant half of a register or a 
pointer, usually bits 0 to 7 of a 16-bit word. 


Highfalutin’ Computin* A small book which 
introduces the user to the T/S 1000 and its 
capabilities. Bob Orrfelt. 


Hilderbay Loading Aid* Loads a computer from 
a cassette recorder. Useful in checking tape quality 


Hints and Tips for the ZX81* è Horse Master* 


and looking for dropouts. Hardware accessory. 
Hilderbay Ltd. 


Hints and Tips for the ZX81* A small book of 
enjoyable and useful programs, along with some 
programming tips. Hewson Consultants. 


Hi-Res Graphics in Action* Utilize the hi-res 
graphics capabilities of the TS2000 with this 
program. 16K/48K RAM; program listing. T-S 
Systems. 


Histogram* Performs averages, totals, and plots 
on data that you categorize yourself. Biocal 
Software. 


Hodthorpe Collection* Six general purpose educa- 
tional programs such as math, spelling, picture 
quiz, etc. An instruction booklet includes examples 
and program listings. 16K RAM; cassette. Spencer 
Software. 


Hold Screen Display See Freeze Screen Display. 


Holding Register A register that holds data 
temporarily to bridge a speed or timing gap 
between two devices. 


Hollywood* Here’s the premise: you need a 
script, you need a director, and you need a cast, 
because you’re the movie producer. It’s educational, 
too: learn how to be human scum. Just kidding, 
sweetheart. (And | mean that sincerely! Trust 
me.) Cassette. Biocal Software. 


Home Accounting* Take charge of your home 
finances: this program lists expenses, balances 
your checking account, and does budgeting. 16K 
RAM; cassette. D.S.B.C. 


Home Brewing* Learn to brew beer at home. 
Instructions include procedures, equipment, 
ingredients, and recipes. 16K RAM; cassette. 
American Micro Products, Inc. 


Home Budget* A good financial tool for managing 
small businesses. Comes with details of a sample 
budget. Has three categories for keeping finances 
in balance: Income, Deductible Expenses, and 
Non-Deductible Expenses. Orbyte Software. 


Home Budget (F100)* This household financial 
planning program has 15 accounts in which to 
budget your expenses. Comes with a blank 
cassette on which to save your data. 16K RAM; 
cassette. Software Development Associates. 


Home Budget Planner* This menu-driven pro- 
gram helps manage your home finances. Income 


and deductibles are tracked in ten categories, while 
you can define as many as twenty more. Data can 
be displayed and printed in yearly, monthly, and 
year-to-date formats. Also produces bar charts for 
monthly and year-to-date averages. 16K RAM. 
Markel Software. 


Home Educator* Write your own flash cards and 
save them with this program. 16K RAM; cassette. 
American Micro Products, Inc. 


Home Financial Package* Set your finances in 
order with this helpful package that contains 
Mortgage Analysis, IRA Planner, and Bond 
Investment software. 1K RAM; program listing. 
Florida Creations-Dept SBG. 


Home Financial Planner* Two packages for 
investment and loan analysis. One program 
projects investment interest, based on compound 
interest by compounding period. The other 
projects loan payments, based on loan rate, 
amount, and period. 16K RAM; cassette. BASCO. 


Home Heating Costs* Analyze all the factors 
involved in heating any building with conventional 
or alternative fuels. 16K RAM; cassette. Banta 
Software. 


Home Inventory* Record your household pos- 
sessions by item or value with this inventory 
program. 16K RAM; cassette. American Micro 
Products, Inc. 


Home Inventory* Maintains records of inventory, 
according to descriptions, inventory numbers, or 
costs. 16K RAM; cassette. Orbyte Software. 


Home Pac* Contains twenty programs, including 
Biorhythms, Checkbook Balancer, Comp-U-Sketch, 
Invader, Micro-Organ (music), Regression, Statis- 
tics, CAI, NPV, Kaleido-screen, Renumber, Animals, 
Machine Language Monitor, and Arithmetic Drills. 
16K RAM; cassette. Simplex Software. 


Home TV and RF Modulator The purpose of the 
RF (Radio Frequency) modulator is to convert (or 
modulate) the signals generated by the computer, 
so they will be compatible with a home TV set. 


Hopper* Help Fergy the Frog and friends cross 
the highway to the lily pond. 16K RAM. Inter- 
computer Inc. 


Horse Master* This program uses data from 
racing forms to help you figure the odds on races. 
16K RAM; cassette. CRC Software. 
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Horse Race* è Hunter 8K Non-Volatile RAM Expansion* 


Horse Race* Bet on your favorite horse, watch 
the race, then count your winnings or loses. 16K 
RAM; cassette. Just Games. 


Horse Race Handicapping Program* Uses a 
scientific method for determining horse racing 
odds. 3G Company. 


Horse Racing Handicapping* Helps determine 
horse racing odds by using key information from 
previous performances to predict possible winners. 
16K RAM; cassette. A. Doty. 


Hot Z* This is an editor and disassembler in 
Machine Code. It gives full-screen Z80 assembly 
listings with user labels. It has full editing function 
and debugging. Loads or saves tapes, and prints 
listings. Comes in cassette or EPROMs. 16K RAM 
or more. Sinware. 


House of Gnomes* A fantasy-adventure game. 
16K RAM; cassette. BugByte Software. 


How to Use the Timex Sinclair* This book covers 
both introductory and advanced subjects. Has 
information on accessories and software. Practical 
issues are explained in a friendly, easy-to- 
understand format. Dilithium Press. 


Human Engineering Friendly Programs for the 
Operator (User). If you are writing programs that 
others might someday use, you should never forget 
to give clear prompts (q.v.) for input data, to freeze 
the screen(q.v.) long enough to be read, to provide 
clear error messages, etc. Taking care of these 
concerns is often referred to as “human 
engineering”—because it makes the program easy 


to use, as well as technically correct. Another term 


for this side of programming is making the program 
“user friendly.” 


Several guidelines exist for writing: user friendly 
programs. If a complex series of data items has 
been typed in and some entries turn out to be 
invalid, the user should be able to reenter only the 
bad items without redoing everything. Error 
messages should indicate not only that an entry is 
invalid, but also just how it is invalid and, if 
possible, hints on correcting it. 


Human 1* For students in grades eight through 
ten. Test subjects include the skeleton, repro- 
duction, and human biology. 16K RAM; cassette. 
48K Spectrum. AVC Software. 


Human 2* Test material in this game is health, 
digestion, and human biology. Again, designed for 


students in grades eight through ten. 16K RAM; 
cassette. 48K Spectrum. AVC Software. 


Hunter 8K Non-Volatile RAM Expansion* This kit 
provides all materials and instructions for an 8K 
non-volatile RAM pack that works with a standard 
16K RAM pack. The combination provides 24K of 
user RAM. The 8K of non-volatile RAM can be 
jumper selected to any 8K boundary up to 24K, but 
the prime choice is 8K-16K. This block of memory 
is usable for Machine Code and is invisible to the 
Timex/Sinclair operating system. This means it is 
never unintentionally modified by the OS through 
commands such as NEW and LOAD. Machine 
Code stored here is available to USR calls but safe 
from overwriting. 


With this Hunter board, this otherwise wasted 8K 
slice of the Z80’s addressing range can be used to 
store code to add functions to BASIC such as 
READ, DATA, line renumbering, resequencing, etc. 
The memory can also be used for additional editing 
functions, code conversion tables, etc. The RAM 
on the Hunter board is protected by a backup 
power battery. Once a family of machine code 
routines has stabilized, the RAMs can be replaced 
by an EPROM version for permanent storage. The 
Hunter board is documented in detail in a two-part 
article in the July and August 1983 issue of Radio- 
Electronics magazine. Paul Hunter. 


| Codes. T/S code for | is 46 (HEX 2E); inverse | is 
174 (HEX AE). The ASCII code for | is 73 (HEX 49); 
for i, 105 (HEX 69). 


IC See Integrated Circuit. 


ICP/1* Amenu-driven inventory control program 
for up to 200 files. Features auto file-search, file 
creation, file deletion, shipment programs, inter- 
active receiving and shipment programs, change 
data fields, and item sales history to date. 16K 
RAM. Support Systems One. 


IF BASIC Statement (“U” key, code=250). The IF 
statement makes a decision regarding program 
flow based on the result of an expression. The 
format is: 

IF (numeric expression) THEN (statement) 
(numeric expression) may be any numeric 
expression. 

(statement) may be a BASIC statement. 

If the value of (numeric expression) is non-zero 
(true), the (statement) after THEN is executed. 

If the value of (numeric expression) is zero (false), 
the (statement) after THEN is ignored. Execution 
continues with the next executable statement. 
Example: 

10 IF INKEY$=“” THEN GOTO 10 

20 PRINT “YOU PRESSED A KEY” 

30 IF INKEY$#“” THEN GOTO 30 

40 GOTO 10 


Immediate Response to One-Character Answers 
(Without Using Enter Key) BASIC. To hasten 
machine reaction to a one-character response (Y 


l e Information 1000* 


or N, drive letter, etc.), use INKEY$ to input that 
response. The program can then proceed to 
process the request. Examples: 


10 PRINT “Make another copy Y/N?” 
20 LETA$ = INKEY$25 IF A$ = “” THEN 
GOTO 20 

30 IF A$ = “Y” THEN GOTO 1000 

40 IF A$ = “N” THEN GOTO 2000 

50 GOTO 10 


This technique can be used with a numeric 
response by using the VAL function: 


10 LET A$=INKEY$ 
20 IF A$="" THEN GOTO 10 
30 IF A$<“1” OR A$>"2” THEN GOTO 10 
40 GOTO 100*VAL A$ 
100 PRINT “LINE 100” 
110 GOTO 10 
200 PRINT “LINE 200” 
210 GOTO 10 


Improved Heat Sink* Guaranteed to eliminate 
problems caused by overheating of the voltage 
regulator. This improved heat sink requires no 
modifications and can be easily installed in 
minutes. Basco. 


Inca Curse (Z80)* You are in a treasure-filled 
Incan temple that has been untouched since 
ancient times. The object is to get out with as much 
treasure as possible. But watch out! Avarice can 
destroy you. 16K RAM; cassette. Gladstone. 


Income Taxes* A program that can be updated 
yearly. Has all the information you need to 
complete the IRS forms, including step-by-step 
instructions to help you with the math. 16K RAM; 
cassette. Orbyte Software. 


Indexed Sequential Access Method A program 
or package that supports files organized with one 
or more indexes. Records may be retrieved from 
the file, either sequentially or randomly by the key 
used in the file. 


Inex* A comprehensive income and expense 
sheet for more than 99 accounts. Existing memory 
size can self-expand. Special features include 
add/delete account names, list to screen or 
printer, and transfer balances to set new account 
period. 16K RAM; cassette. D. Lipinski Software. 


Information 1000* The number of names and 
addresses you can keep with this program is 
limited only by free RAM. Ten operational 


InfoWorld è insert Characters 


functions, including search and output to a printer. 
8K RAM or more; cassette. Michael B. Williams. 


InfoWorld InfoWorld is a weekly newspaper 
about microcomputers. It is valuable for keeping up 
with new developments on a week-by-week basis. 
There are a number of popular magazines which 
contain useful information about T/S hardware 
and software. Most computer stores and larger 
bookstores carry InfoWorld and a good assortment 
of other relevant magazines. InfoWorld's address 
is: 

InfoWorld 

Circulation Dept. 

Box 837 


Framingham, MA 91701 
See also Magazines and Pamphlets. 


Infrared* A disassembler, which is complementary 
to the Ultraviolet* assembler for Sinclair Spectrum. 
The 48K version may be used in accordence with 
Ultraviolet* for a total Machine Code system. 
16K/48K RAM. ACS Software. 


Inheritance (Z77)* A rich relative will leave you 
his fortune, if you can prove your financial acuity. If 
you succeed, the second part of the program offers 
even greater monetary rewards! 16K RAM; cassette. 
Gladstone. 


INKEY$ BASIC Function (function-“B”, code=65). 
INKEY$ reads a single character from the 
keyboard. The format is: 

(stringvariable) = INKEY$ 


INKEY$ will read only one character. The returned 
value is “” or a one-character string. 


“”(zero length) indicates that no key was pressed at 
that time. 


A one-character string contains the actual character 
pressed. 


Try this: 


10 LET A$=INKEY$ 

20 IF A$="" THEN GOTO 10 

30 PRINT A$, CODE A$ 

40 IF INKEY$4“” THEN GOTO 40 
50 GOTO 10 


The only key you cannot use with INKEY$ is the 
BREAK/SPACE Key. Although INKEY$ will hold 
the character (i.e. CODE INKEY$ = 0), the 
program will stop before running the next line of 
the program. 


In-Line Load Monitor* Provides accurate loadings 
of prerecorded software from cassette. M. C. 
Hoffman Co. 


In-Line Voltage Dropper* Your computer will 
operate at cooler temperatures with this device 
which decreases the incoming voltage levels. M. C. 
Hoffman Co. 


INPUT BASIC Statement (‘I” key, code=238). The 
INPUT statement receives input from the keyboard 
during program execution. The format is: 


INPUT (variable) 
(variable) is the name of the numeric or string 
variable or array element which will receive the 
input. 
When the program encounters an INPUT statement, 
it pauses and displays a question mark (?) on the 
screen to indicate that data is to be typed in. 


The data that is entered is stored in the variable 
given. The data that you enter must match the 
variable type (string or number). Strings entered in 
response to an INPUT statement will be auto- 
matically surrounded by quotation marks. 


INPUT READ Data into Memory. Memory is any 
device which can store information and allow it to 
be retrieved when needed. The T/S relies primarily 
on random access memory (RAM), read-only 
memory (ROM), and cassettes. ROM and RAM 
together make up the internal memory or main 
memory of the T/S or any other computer. 


Contrast this with external memory (such as 
cassette or disk), which requires mechanical 
motion to retrieve data, and is thus hundreds or 
thousands of times slower than internal memory. 
Data in internal memory is immediately available to 
programs for processing. Data in external memory 
must be copied into internal memory (LOAD), 
processed, then copied back out to external 
memory (SAVE). 


Input/Output See Input, and Output. 


Input-Output Port* Handles 24 lines of mixed or 
separate input and output which is controlled by 
BASIC. It inserts directly into the company’s 
Motherboard*. Redditch Electronics. 


Input-Output Port* Same.as above, with the 
addition of piggyback capabilities for printer and 
RAM. Redditch Electronics. 


Insert Characters Placing characters in between 
those already on a line. This could be an omitted 
letter in a word or an omitted word in a line. 


Insert Line è Intermediate English* 


Insert Line To place a line between two existing 
lines in a file (or in internal memory). The inserted 
line could also go at the very top or bottom of the 
file. In some cases the very first line to go into a file 
is also considered an inserted line. 


Instant Art* Gives you two different “brush” sizes 
and three colors to “paint” with. You can stroke in 
eight directions and exchange color or brush at 
will using a single command. 16K RAM. Memory 
Master. 


Instruction A statement that causes a computer 
to carry out a specific action. Commands differ 
from instructions in several ways. A command is 
usually a complete specification of an action, while 
dozens or hundreds of instructions must usually be 
combined to make a useful program. Commands 
are usually acted upon immediately by the 
computer, while instructions are saved for later 
execution in a program. Commands are acted on 
by the basic operating system of the computer, 
while instructions must first be processed by a 
particular program, such as BASIC. 


Insurance Property Record, The* Helps to 
inventory your personal property, in case of fire or 
theft. Information can include description, serial 
number, cost, and purchase date. 16K RAM; 
cassette. Timeworks, Inc. 


Insurance Records* Keeps track of your posses- 
sions: purchase dates, value as assessed, serial 
numbers, etc. Multi-tape capability. 16K RAM; 
cassette. SyncMaster. 


INT BASIC Function (function-’R”, code=207). 
INT function returns the largest integer that is less 
than or equal to (x). The format is: 


(numeric variable) = INT((numeric expression)) 
For example: 


PRINT INT(57. 97) returns 57. 
PRINT INT(-4. 53) returns -5. 


INT is useful in game applications where you need 
to pick cards, roll dice, or some random integer. 
For dice, this is one way to do it: 


10 LET DIE1=INT (6*RND)x1 
20 LET DIE2=INT (6*RND)x1 
30 PRINT DIE1,DIE2 

40 GOTO 10 


Integer Variable Some BASICs have integer 
variables—that is, numeric variables that store 
whole numbers only. 


Integrated Circuit A complete electronic circuit 
with multiple components (transistors, diodes, 
resistors, capacitors, etc.), all constructed on a 
single small silicon chip. 


Integrity of Data Insuring that data (or programs) 
cannot be altered improperly. For example, in a 
payroll system, steps must be taken to insure that 
employees can not alter their pay rates or hours 
worked. Data security consists of guaranteeing 
both data integrity and data secrecy or privacy. 


Intercontroller (PL7013)* You can program the 
three switches on this device to automatically 
control the on/off operation of lights, motors, and 
more. Operational intervals can be days or 
fractions of a second. As many as four of these 
controllers can be attached to the T/S via the 
Softbox. Intercomputer Inc. 


Interface The point at which two systems make 
contact. Most microcomputers have multiple 
interfaces, or “ports,” such as a serial port to 
connect serial devices, a parallel port, and possibly 
TV or monitor ports, power port, joystick ports, etc. 
Interface is also used to refer to the type of 
interconnection, with respect to its size or shape 
(subminiature 25-pin D connector), its mode of 
function (serial, parallel, etc.), or its electrical 
characteristics (RS-232, IEEE, etc.). 


Interface Board to Centronics-Type Printer* This 
printer interface package produces invoices, 
labels, forms, and so forth on a Centronics type 
printer. It can print either small, large, or capital 
letters or user-determined graphic symbols. 16K; 
cassette. Professional Electronics. 


Interface Boards Analog Interface Board, Buffered 
Bus/Development Board, CAI/O Board, External 
Board, I/O Board, MD A/D-D/A Expansion Board, 
MD Beeper/Clock/Switch Board, MD I/O board, 
Motherboard. 


Interface Connector* PTX-23, 23-pin double- 
sided connector for rear of ZX81, 1TS1000. 
Hardware accessory. Powertronix. 


Intermediate Data Handling* Learn to structure 
your own database from this tutorial. Topics 
include data entry and retrieval, storage, arrays, 
and sorts. 16K RAM; cassette. Timeworks. 


Intermediate English* An educational package 
that includes: Meanings (of words) 1 and 2, 
Anagrams, Proverbs, Similes, and Parts of Speech. 
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Intermediate English 2* è Inven* 


Moving graphics, display of correct answers, and 
computer-generated help for some of the programs. 
16K RAM; cassette. Rose Cassettes. 


Intermediate English 2* Similar to Intermediate 
English* above, this package includes Group 
Terms, Odd Word Out, Spellings, and Opposites 1 
and 2. Multiple choice questions and moving 
graphics. 16K RAM; cassette. Rose Cassettes. 


Intermediate Game Design* Adds to the informa- 
tion presented in Beginning Game Design*. It uses 
a more advanced game program, Slot Machine, to 
demonstrate arrays, FOR-NEXT, subroutines, and 
random number generation. 16K RAM. Timeworks. 


Intermediate Maths 1* Teaches and then tests 
your ability in Long Multiplication and Division, 
Highest Common Factor, Lowest Common Multiple, 
and Fractions 1 and 2. 16K RAM; cassette. Rose 
Cassettes. 


Intermediate Maths 2* A similar program to 
Intermediate Maths 1*, this package helps you 
learn Areas, Perimeters, Simple Equations, Sets, 
and Venn Diagrams. 16K RAM; cassette. Rose 
Cassettes. 


Internal Memory Memory is any device which 
can store information and allow it to be retrieved 
when needed. The T/S relies primarily on random 
access memory (RAM), read-only memory (ROM), 
and cassettes. Memory, by itself, is usually a 
reference to RAM. This is the general purpose, 
erasable and reusable memory located inside the 
T/S. 


ROM (Read-Only Memory) contains fixed data, 
usually programs like T/S’s BASIC. ROM and RAM 
together make up the internal memory or main 
memory of the T/S or any other computer. 


Contrast this with external memory such as 
cassette, diskette, and hard disk, which involve 
mechanical motion to retrieve data, and are thus 
hundreds or thousands of times slower than 
internal memory. Data in internal memory is 
immediately available to programs for processing. 
Data in external memory must be copied into 
internal memory (LOAD), processed, then copied 
back out to external memory (SAVE). 


While external memory is very slow relative to 
internal memory, it also has advantages. It is much 
cheaper per character of data stored on-line 
(available for processing without manual inter- 
vention). In addition, the ability to store external 
memory data off-line (such as diskettes or 


cassettes in a box) allows essentially unlimited 
storage of data. This of course requires a manual 
step of inserting the diskette/cassette/disk before 
the data can be loaded into the internal memory for 
processing. See also Bank Switching, Bubble 
Memory, Diskette Formats, Memory Addresses, 
Memory Map, Memory Segments, RAM Disk, RAM 
Memory Cards, Spool, and Virtual Memory. 


Interpreter When you write a BASIC program, 
you have produced a source program in text form. 
The BASIC interpreter, itself a Machine language 
program, uses your source program as data—a 
source of instructions or commands to control its 
execution. 


Suppose you decide to speed up a BASIC source 
program by compiling it into a faster Machine 
language program. You will need a BASIC 
compiler, a program not supplied with the T/S, but 
available from various software houses. You run 
your BASIC compiler, giving it the source 
program as input. The BASIC compiler translates 
your program into Machine Code. See Program 
Source and Object. 


Interrupt A signal to an MPU that an event has 
occurred which requires attention. The MPU will 
save enough information to resume the task it is 
currently working on, then execute code from an 
interrupt-servicing program. There may be multiple 
interrupt lines (or other methods) to allow the MPU 
to distinguish what kind of event has occurred 
(vectored interrupt). 


The Z80 provides eight kinds of interrupts. 


Interrupts provide a much more efficient way of 
managing external events (such as a key press at 
the keyboard) than continually checking to see if 
any event has occurred (known as “poling”). 


Invaders* Blast the invaders with your laser 
cannon, and shield yourself and the earth from 
bombs. 16K RAM; cassette. Sikes Software. 


Invaders, The* Can you keep the invaders away 
from the earth? They may be fast, but you’re no 


slouch yourself, right? 16K RAM; cassette. 
Graphicomp. 
Inven* A total inventory accounting program for 


quantity purchased or sold, cost, replacement 
costs, accrued values, and balance on hand. Can 
search or change items by stock number, category, 
or description. Comes with a complete list-to- 
screen printer. D. Lipinski Software. 


INVENTORY* Keep a business or personal 
inventory with this easy-to-use program. With 16K, 
you may store up to 150 items, with comments for 
each (750 with 64K). Search, sort, add, change, and 
delete are all available, along with save to tape or 
printer. Heath Computer Services. 


Inventory* This inventory program can input a 
new inventory list, look for an item, delete or adda 
new item, and automatically ascertain when an 
item is over or understocked. 16K RAM; cassette. 
Kopak Creations, Inc. 


Inventory (BIOIO)* With this inventory program, 
you can keep records on 300 items, including 
name, code number, amount, and two sellers of 
each item. It is menu- and INKEY$-driven. 16K RAM; 
cassette. R. A. Tec. 


inventory Control* Lets you keep track of units 
and values of your stock. Permits rapid access to 
stock inventory. Also sorts items, either by alpha 
name or by code, and comes with varied routines 
for receipts, returns, sales, and shipments. It may 
be used alone or programmed to work with the 
ZX99 Tape Control System. 16K, 32K, 48K, 64K 
RAM. Data-Assette. 


Inventory Control* Contains two programs: Stock 
| maintains a record of 400 items with product 
names and descriptions, unit prices, supplier 
codes, stock levels, and reorder points. Changes 
and deletions can be entered easily. Items can be 
listed either alphanumerically or by type of 
supplier. The second program has room for 2000 
items and is simpler in design. By Hilderbay Ltd. 
16K RAM; cassette. Mindware Inc. from Eagle 
Sales. 


Inventory Control and Stock Analysis* Maintains 
stock control of items and values. Also provides 
programming routines for sales, shipments, returns, 
receipts, and appropriate changes in value and 
quantity. Sorts items alphabetically by name and 
code. This versatile program will permit expansion 
for 32K or 64K RAM. 16K RAM; cassette. 
Gladstone. 


Inventory (1)* Can keep a record of items in 
categories ranging from business to the frivolous. 
Holds up to 150 items with room for comments for 
each unit. Can look for, alter, or omit any item; and 
compile and print a list of items. 16K RAM; 
cassette. Heath Computer System. 


Inventory (16-106)* Comes with transfer of 
balances, instant balance, and inventory listings. 


INVENTORY* è lonisation* 


Thirty items and numbers, of ten entries each. 16K 
RAM; cassette. M. Sieder. 


Inverse Character Set BASIC. There are three 
character sets in T/S 1000 BASIC: alphanumeric, 
inverse alphanumeric, and graphics. To select the 
inverse character set press the GRAPHICS key 
(shift-9). This will change the cursor to an inverse- 
G, indicating that you are in graphics mode. Now, 
when you press keys, the inverse (white on a black 
background) character is printed. Note that the 
CODE of inverse characters is 128 more than the 
CODE of the non-inverse character. Try this: 


5 INPUT A$ 

10 PRINT AT 10,10;A$ 

20 FOR l=1 TO LEN A$ 

30 LET B=CODE A$(l) 

40 LET A$ (I)=CHR$ (((Bx128) AN D 
(B<128))x ((B-128) AND (B>128))) 

50 NEXT | 

60 GOTO 10 


Inverse Video Module* With this device soldered 
in place inside the T/S case, you can operate in 
inverse video mode, white on black, as well as 
black on white normal video. Interface Innovations. 


1/0 Input/Output. 


I/O Board* This I/O board has a 32-line port 
mapped to four absolute locations: port A with 
eight LED indicators, port B with eight outputs and 
sixteen LED status indicators, and an uncommitted 
port C with a precision D/A board. Switching from 
one to another peripheral may be accomplished by 
one instruction. EPROM Services. 


I/O Board* This programmable 8255 PIO board 
can be used with three ports out, or two out and 
one in. Programmable output device-select lines 
are available for expansion, and one port is bit- 
programmable. Professional Electronics. 


1/0 Ports and EPROM Programmer Plans* Plans, 
parts, and a software listing are included for 
making a 24-line I/O port (similar to the Intel 
8255A) that will program Intel 2716, 2732, 2732A, 
and 2764 EPROMs and Motorola MCM2716 
EPROMS. Upstate Labs. 


lonisation* Helps teach chemistry students in 
grades 10-12. They input data for the desired 
specific group and period and receive graphic 
representations of ionization energies. 16K RAM; 
cassette. AVC Software. 
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IPS Fastioad Monitor Program* 


IPS Fastload Monitor Program* Cut LOAD and 
SAVE times by a factor of 6 with two programs, 
Keyboard Monitor and Fast Loader, both of which 
can be saved in front of any tape. Gladstone. 


IR Instruction Register. In most MPUs, the IR 
contains the address of the next instruction to be 
executed. Branches are implemented by loading a 
new value into the IR. 


lrabreak* Study the tax bite in your present and 
future tax brackets. Figure out the break-even 
point for IRAs. ZX Co. 


ISAM Indexed Sequential Access Method (q.v.). 


Island Kingdom* As the monarch of a tiny island, 
you rule over hungry, poverty-stricken peasants. 
Failing crops and dishonorable subjects, indus- 
trialization and the resulting pollution, make 
successful leadership difficult. A tidal wave is 
thrown in occasionally to provide additional 
challenge! Have a good time! Indulge your latent 
megalomania! 16K RAM; cassette. American Micro 
Products, Inc. 


J Codes. T/S code for J is 47 (HEX 2F); inverse J 
is 175 (HEX AF). The ASCII code for J is 74 (HEX 
4A); for j, 106 (HEX 6A). 


Jackpot Casino* Includes seven casino games: 
Roulette, Craps, 5-Card Draw, One-Armed Bandit, 
Horserace, Acey-Ducey, and Blackjack. The 2K 
version has one game fewer. 2K/16K RAM; 
cassette. Banta Software. 


James Bond Adventure #1* Help 007 save the 
world. 16K RAM; cassette. Smartware. 


Jeopardy (FG11003)* A game to improve your 
memory. You have a few seconds to view 45 cards 
and memorize the matching pairs. Then the cards 
are turned over. Now, you must remember where 
the matched pairs lie! Cassette. Intercomputer Inc. 


Jigsaw Executive Keyboard (KB03)* A keyboard 
with 44 repeating keys and full space bar. There is 
an on/off beep for each keystroke. Data-Assette. 


Jigsaw Tape Load Interface (ZX22)* This 
interface permits reliable cassette loading. Detects 
incoming signals and automatically sets the level 
to that of the computer. LEDs in red and green 
indicate load status. Data-Assette. 


Jigsaw 16K RAM Pack* Plugs into the rear port 
of the computer. Can be used with the Jigsaw 32K 
Plus to upgrade to 48K. Designed specifically for 
the TS1000; has no additional power requirements. 
LED power-on indicator. Data-Assette. 


Jigsaw 32K Plus* A plug-in RAM expander. 
When used in conjunction with a Jigsaw 16K RAM, 


J © Junior English 1* 


it allows expansion to 48K. Comes with LED 
power-on indicator. Data-Assette. 


Jigsaw 32K RAM Pack* Upgrade your T/S 1000 
to a full 32K with this stand-alone pack. In 
conjunction with Jigsaw 32K Plus, it allows 


expansion to 64K. LED power-on indicator. Data- ` 


Assette. 


Jigsaw 64K RAM Pack* Increases the storage of 
your T/S 1000 to a full 64K. Plugs directly into the 
computer’s rear port. LED power-on indicator. 
Data-Assette. 


Job Jar* Get organized! This program will help 
you schedule the time you have set aside for odd 
jobs by matching your available time with a user- 
adjustable listing of jobs that need to be done. 16K 
RAM; cassette. UAS. 


Joystick* Attach the connector to the rear of your 
computer, and you’re ready to use the Zebra 
Joystick in your BASIC programs. The Joystick 
works in eight directions (not the usual four) and 
features a “shoot” button. Overall, a good unit. 
Don’t expect to find any software that uses this 
joystick, however! Instructions are included on 
how to convert the BASIC code yourself. Zebra 
Systems, Inc. 


Joystick* This program turns your T/S 
1000/ZX80/81 into an arcade game player. 
Designed for use with Atto-Soft’s ZX-Man, but 
includes program examples for writing your own 
software. AttoSoft. 


Joystick* Play games with this pair of switch- 
type joysticks that connect to the keyboard. 
Midwich Computer Co., Ltd. 


Joystick and Controller* Analog joystick and 
controller board fit into expansion slot of ZX81, 
Spectrum, TS1000, or TS2000. Midwich Computer 
Co., Ltd. 


Joysticks* Plans (and a program) for adapting 
your Atari joysticks to the Timex. R. M. Norris. 


Jumper Selection A method of setting options for 
hardware devices. While DIP-switches are 
frequently used, options can also be set by 
physically connecting poles with a jumper wire or 
conductive sleeve. Analogous to hot-wiring a car, 
rather than using the ignition switch. 


Junior English 1 Teaches basic grammar and 
English usage. Features graphics displays. Requires 
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Junior English 2* è Justify 


ZX81-T/S 1000 with 16K or ZX Spectrum with 48K; 
cassette. Rose Cassettes. 


Junior English 2 A continuation of Junior English 
1*, this program presents more advanced concepts 
of English usage. Hardware requirements are the 
same as for Junior English 1*. Cassette. Rose 
Cassettes. 


Junior School Maths* Two games that make 
learning math fun! In the first, wrong answers to 
addition, subtraction, multiplication, and division 
problems will trap you inthe jungle. In the second, 
master your decimals and fractions in deep space. 
48K RAM. Scisoft. 


Justify To make the edges of a text file line up. 
Left justification is almost universal in English text. 
Right justification is usually present only in text that 
has been typeset or processed, by a word proces- 
sor or special typewriter, to insert a variable 
amount of space between words or letters 
(proportional spacing). 
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K Codes. T/S code for K is 48 (HEX 30); inverse K 
is 176 (HEX 80). The ASCII code for K is 75 (HEX 
4B); for k, 107 (HEX 6B). 


K Kilobyte, a thousand bytes (approximately). A 
byte (abbreviated “B”) is a measurement of storage 
capacity—one byte holds one character (letter, 
digit, etc.) in computer memory, internal or diskette. 
A thousand bytes equals a kilobyte, abbreviated 
KB, or simply K. (Actually, 1K = 1024 because this 
is an even power of 2.) The T/S 1000 comes with 
2K (2048 bytes) of RAM and 8K (8192 bytes) of ROM. 
With the addition of a 16K RAM module, the T/S 
1000 will have 16K (16284 bytes) of RAM. 


K (inverse) BASIC mode. When the inverse-“K” 
cursor appears in the edit area, the next key 
pressed will be interpreted as a keyword. By 
pressing one key at the inverse-“K” cursor, you will 
get an entire keyword printed on the TV. Inverse- 
“K?” mode is available only at the start of a 
command line or the start of a BASIC program line. 
After the key for the desired statement is pressed, 
the mode changes to inverse-“L” mode. By moving 
the cursor left with the left-arrow (shift-5), you can 
get the inverse-“K” cursor again and again; each 
time you are able to enter a keyword. 


Kaleidograph* This program turns your screen 
into a kaleidoscope. Wm. Maples. 


Kayde Electronic High Resolution Graphic 
Software* Three Machine Code game programs 
featuring exciting arcade action. 16K RAM with 
Graphics ROM; cassette. Data-Assette. 


K è Keyboard—Echo Function 


Kayde High Resolution Graphics* A graphics 
board that fits in the T/S 1000 or ZX81. Features 
pre-programmed 4K Graphics ROM and facilities 
for either 2K RAM or 4K ROM. Data-Assette. 


Kayde Keyboard (KB02)* A full-sized, enclosed 
keyboard with 40 full-stroke keys, including repeat 
and two-color legends. Keyboard installs by 
soldering cable to computer. Data-Assette. 


Kayde 16K RAM Pack* A fully enclosed 16K 
RAM pack which plugs into the back of the T/S 
1000. Data-Assette. 


KB Measurement of Bytes in thousands. See K. 


KD-81 Keyboard* Thisisa41-key keyboard with 
full spacebar and two-color key legends. It comes 
in a black plastic case measuring 10.75 x 7.25 x 
2.125 inches. Suntronics Co., Inc. 


Keltinor’s Keep* Beware! A perilous adventure 
awaits you in this mysterious castle! Here, in twenty 
rooms, you will discover fabulous treasures! But 
watch out! Spooky monsters are among the many 
obstacles you must overcome! 16K RAM! Cassette! 
Mill Research! 


Key* This package of four programs enables you 
to load and merge two successive programs, and 
save or list any cassette program. Displays 
remaining free storage. 16K RAM; cassette. G. 
Russell Electronics. 


Key Load* This Machine language program 
enables you to SAVE and LIST programs that 
usually can’t be SAVEd and LISTed. 16K RAM; 
cassette. G. Russell Electronics. 


Keyboard* A 40-key keyboard with two-color 
key legends labeled like the ZX81. Redditch 
Electronics. 


Keyboard* An uncased full-size keyboard, 
measuring 3%x9%x 1 1⁄4. Fits inside the TS case 
and plugs in with no soldering. Sinclair Place. 


Keyboard—Echo Function Echo means to send 
characters from the keyboard to the screen. 
Actually, there is no wire connection between the 
keyboard and the screen. The keyboard talks to the 
CPU which then talks to the CRT. Some keyboards 
can work in No Echo mode. In this mode the 
keyboard talks to the CPU, but the CPU does not 
talk to the screen. No Echo is often used when you 
are asked for a password or other secret 
information. You type in your password, but it does 
not appear on the screen. 
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Keyboard, Read Single Characters from è KS1 Keyboard Sounder for ZX80* 


Keyboard, Read Single Characters from BASIC. 
See INKEY$. 


Keyboard, Read Data from BASIC. See INPUT. 


Keyboard Audio Circuit* This small device emits 
a beep when any single key is pressed. It fits inside 
the computer case with no soldering. KML, Inc. 


Keyboard Bleeper* A bleeper, compatible with 
the membrance keyboard and full-sized keyboards. 
It produces a bleep when any single key is pressed. 
Compusa Corp. 


Keyboard Bleeper* This audio device beeps 
(bleeps) for all 210 keyboard characters. Fits inside 
the computer case with plug-in connections. 
Fulcrum Products. 


Keyboard Case (E70)* Both computer and 
keyboard fit into this metal case. The edge 
connector extends from the rear to allow easy 
plug-in of peripherals. Gladstone. 


Keyboards* A ready-to-wire 58-key computer 
keyboard with complete plans. The Software 
House. 


Keyboards/Enhancers See: Automatic Repeat 
Function, Auto Repeat Module, Big Key Legends, 
Buttonset, Clear Touch, Dk’tronics Keyboard, 
Double “H” Keyboard, E-Z Key, Kayde Keyboard, 
Keyboard, KLIK Keyboard (KB01), Memotech 
Keyboard, Professional Keyboard, Repeat Key 
Module, Shift Lock Module, Tactile Feedback 
Overlay. 


Keys to Gondrun (295), The* You are under the 
Enchanted Forest searching for the lost keys of 
Gondrun the Wizard. The caves are unmapped and 
full of unsavory things, so watch out. Text 
adventure game. 16K RAM; cassette. Gladstone. 


KLIK Keyboard (KB01)* This 40-key keyboard 
connects directly to the T/S 1000, replacing the 
present membrane. Each keystroke produces a 
click. Keys have the same two-color legends as the 
Timex keyboard. Data-Assette. 


Kong* You get to scale ladders and jump over 
barrels, as you race to the top, in this Machine 
Code version of the popular arcade game. 16K 
RAM; cassette. Bob Brown. 


Kote Jack* This compound provides protection 
against dirt and oxidation for metal contact points, 
thus assuring a good electrical contact. Artisan 
Electronics. 
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Kradle* A metal case to enclose your T/S 1000. 
It includes 64K of low-power RAM, 50-key 
keyboard with space bar, nine autoshift keys, a 
joystick connector, and bus expansion connector. 
K-2 Electronics. 


Kradie Communicator* This module includes 
RS-232 and printer output ports, an 8-bit parallel 
port, and vectored interrupt capacity. No memory is 
required for functioning. K-2 Electronics. 


Krakit* In this treasure hunt and adventure game, 
you are given twelve clues to crack the puzzle. The 
answer lies either in a number or in the name of a 
city, town, or country. Be successful and the 
$20,000 prize will be yours! 16K RAM; cassette. 
Gladstone. 


Krazy Kong* In this exciting Machine Code 
Version of the original popular arcade game, you 
must save tiny little Jane by scaling the ladders and 
dodging the drums that Kong throws at you. If you 
reach Jane, the screen changes, and you must 
then conquer Kong. 16K RAM; cassette. Inter- 
computer, Inc. 


Krok* In this fast action maze game, you search 
for exotic wealth in over 100 subterranean rooms. 
Pursued by crocodiles, snakes, bats, and spiders, 
you must find the special sword that will enable 
you to kill the shrewd and dangerous crocodiles. 
16K RAM; cassette. Brown Cottage Industries. 


Krok 2K* This limited version of Krok, made for 
the T/S 1000, does not include RAM pack. You are 
chased through a labyrinth by dangerous 
crocodiles. 2K RAM; cassette. Brown Cottage 
Industries. 


KS1 Keyboard Sounder for ZX80* Bleeps each 
time there is data entry. Supplied in a free-standing 
box, complete with leads. Connected by a single- 
probe lead. Hardware accessory. D. Bruce 
Electronics. 


L Codes. T/S code for L is 49 (HEX 31); inverse L 
is 177 (HEX B1). The ASCII code for L is 76 (HEX 
4C); for |, 108 (HEX 6C). 


L (inverse) Mode—BASIC. When the inverse-“L” 
cursor appears in the edit area, the next key 
pressed will be taken as a character (or “letter’). 
To get out of inverse-"L” mode, you must select 
either inverse-“G” (GRAPHICS) or inverse-“F” 
(FUNCTION) mode. 


Labyrinth* Find your way out of the labyrinth. 
Before playing, you select a difficulty level from 
very simple to complex. Second, an overview of 
your labyrinth is displayed for several minutes, so 
you can memorize it. Then, presto: it vanishes! If 
you get stuck while attempting to get out, call for 
help, and the overview reappears with a mark 
indicating your present position. 16K RAM; 
cassette. Mindware Inc. 


Labyrinth of Qazx1, The* You are in a dungeon, 
surprising monsters and picking up booty. The 
program draws a map for you. Somehow you gain 
strength by staying alive. 16K RAM; cassette. J. L. 
K. Software. 


Language to Language* Helps change one 
programming language into another. 16K; cassette. 
Rosetronix. 


Largest Line Number BASIC. The largest possible 
line number for a T/S BASIC program is 9999. 


Las Vegas Package* Contains Vegas 21 Black- 
jack, with splits, double downs, etc.; and Lucky 7 
Slot Machine. 16K RAM; program listing. Florida 
Creations. 


Le LET 


Learning About Ourselves* A book containing 
program listings for: Reaction Test, Numeric 
Memory, Alphaset Memory, Averaging, and Bar 
Graphs. 16K RAM. Paul Shreeve Software. 


Learning Timex Sinclair BASIC* A complete 
tutorial book which starts with the foundations and 
goes through PEEK and POKE. By Douglas 
Hergert. 


LEFT$ BASIC Function. LEFT$ function returns 
the left most (n) characters of (x$). The format is: 
(string variable) = LEFT$(x$,n) 
The T/S 1000 BASIC does not have a LEFT$ 
function. However, the following statement has the 
same result: 
LET (string variable)=X$(1 TO N) 


Left Arrow (—) Key Usage. Pressing the left arrow 
will move the cursor one character to the left. See 
Arrow Left. 


Left Justify See Justify. 


LEN BASIC Function (function-“K”, code=198). 
LEN returns the number of characters in a string. 
The format is: 

(numeric variable) = LEN(string expression) 
The count returned includes blanks and unprintable 
characters. Note that, if the string contains 
keyword codes, LEN counts the code as only one 
byte. But, if you print out the string, it will show the 
keyword expanded. 

Example: 


10 LET A$=CHR$ (231) 
20 PRINT LEN A$,A$ 


Length of String BASIC. See LEN. 

LET BASIC Statement (“L” key, code=241). LET 
statement assigns the value of an expression to a 
variable. The format is: 


LET (variable)=(expression) 
(variable) is the name of the variable or array 


element which is to receive a value. It may be a 
string or numeric variable or array element. 


(expression) is the expression whose value will be 
assigned to (variable). The type of expression 
(string or numeric) must match the type of the 
variable, or a “Type mismatch” error will be 
displayed. 

The word LET is not necessary in some BASIC 
languares. All you may see is: 

(variable) = (expression) 
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In Timex/Sinclair BASIC, you must include the LET 
statement. 


Level-Vu Prism* This device fits over the tape 
counter or printer display on the recorder and 
magnifies the numerals, so they can be read while 
seated. L & G Interprises. 


Library* Helps you arrange your articles and 
books by author, title, subject, and location. It also 
permits you to select a key word or phrase by 
which you can search for each item. 16K RAM; 
cassette. UAS. 


Library* Catalog and search your book collection 
by author, title, and publisher. Biocal Software. 


Life* Create colonies of hypothetical life forms. 
You control the number of generations and the 
matrix size; mutations and death rate are also 
figured in. Then, on the seventh day, you can rest. 
Biocal Software. 


Light Pen* An alternative to the keyboard, for 
interacting with a computer. Just touch the screen 
with the Light Pen, and the computer takes 
appropriate action. Graphics elements can be 
selected for manipulation or deletion. Sinclair 
Place. 


Line—Continue on Next Line of Screen To 
continue a logical line onto the next screen line, 
just continue typing. The line will automatically 
continue on the next line of the screen. 


Line, Blank On printer. An LPRINT statement with 
no other specifications will print a blank line (that 
is, feed the paper up one line and return to left 
margin). 


Line, End Current Pressing Enter ends the 
current line, sends the line to the requesting 
program, and puts the cursor at the start of the next 
line. 


Line Editor See Editor. 


Line Number, Largest In BASIC, the largest 
possible line number for a T/S BASIC program is 
9999. 


Line Number Where Error Occurred BASIC. In 
T/S BASIC, the line number where an error 
occurred is given in the report after the slash (/). 
See ERL. 


Line Numbers, Renumbering BASIC. Line renum- 
bering is not a standard feature of T/S BASIC, but 


there are Machine language routines that can 
perform this function. See Programming Utilities. 


Linearsystems 3.0* Calculates answers for system 
equations of up to 20 real or 10 complex 
unknowns. It also performs Gaussian elimination 
with partial pivoting to reduce rounding errors. 16K 
RAM; cassette. Arizoftx. 


Line-Oriented Editor See Editor. 
Lines—Screen Display See LIST. 
Lines, Deleting BASIC Program See DELETE. 


Lingo 1* Learn to speak German, French, Italian, 
Japanese, Spanish, and Portuguese with these 
two-way translators. Each cassette contains 16 
lessons. 16K RAM; cassette. Mornae Software. 


Link Time The point in the processing of a 
program with a language translator (Compiler or 
Assembler), when the program is tailored for a 
specific memory location. This occurs after 
compiling (compile time), but before execution 
(execution time). Some small systems do not 
require linking. 


Linreg 4.0* Takes a maximum of 99 pairs of data 
points and calculates the parameters of a straight 
line with the closest Least-Mean-Square. 16K 
RAM; cassette. Arizoftx. 


LISP LISP is a programming language that is 
oriented toward symbols in the way that other 
languages are oriented toward numbers. The type 
of data item it handles best is ideally suited to the 
representation of information whose structure 
cannot be completely specified in advance. LISP 
permits the building of intermediate structures and 
the discarding of them without causing the user 
any worries about how to find and later reuse the 
space necessary for their storage. The syntax of 
LISP is simple and elegantly defined. The natural 
method of building programs in LISP by function 
composition encourages good programming style 
and facilitates modular programming. 


LIST BASIC Command (“K” key, code=240). LIST 
command displays on the screen the program 
currently in computer memory. The format is: 

LIST (line) 
(line) is a line number in the range 0 to 9999. (line) 
is the line to be listed. If (line) does not exist, the list 
starts with the first line after (line). 


List* This data entry and retrieval program lets 
you look at, add to, delete from, print, or mass 


search any information in the file. 16K RAM has 
room for 150 entries in 4 categories. 16K RAM; 
cassette. D. Lipinski Software. 


List All Files on a Diskette If you are in CP/M 
(prompt is A> or B>), for the default diskette drive, 
enter DIR. For diskette drive B, enter DIR B: This 
helps you find a program or file if you are unsure of 
the exact spelling of its name. If you still cannot 
identify your program from DIR listings of all 
diskettes, you may have to load and list likely- 
looking candidates until you find it. This should 
emphasize the usefulness of program and file 
names that remind you of what the purpose is 
(“mnemonic” names), and of a REM at the start of 
each program to heip identification. See DIR. 


Little Black Book* Turns your computer into a 
mailing list or name, address, and phone number 
retrieval system. Saves data on tape for permanent 
use. 16K RAM; cassette. CRC Software. 


LLIST BASIC Command (shift-“G”, code=226). 
LLIST prints the program currently in the computer 
memory on the printer. The format is: 

LLIST (line) 
(line) is the first line number to be listed. 
LLIST can be interrupted by hitting the SPACE/ 
BREAK Key. If you don’t have a printer, the 
command will be ignored. 


L-Monitor* This unit consists of a microammeter 
with sophisticated circuitry. Includes all connecting 
materials and an output for an earphone. L- 
Monitor. 


LN BASIC Function (function="Z” ,code=205). LN 
function returns the natural logarithm of a numeric 
expression (log to the base e). The format is: 

LET <numeric variable>=LN <numeric variable> 
The numeric expression must be greater than zero. 


LOAD Basic Command (“J” key, code=239). 
LOAD takes a program from the cassette tape and 
puts it into memory. The format is: 
LOAD “<Filename>” or LOAD” 

<filename> is the name of the file. 

If LOAD “” is typed, then the first program found on 
the cassette will be put into computer memory. 
Hitting the SPACE/BREAK Key interrupts the 
LOAD and clears memory. 


Load CP/M Press RESET to reload CP/M and 
reset the system in all applications. Note: upon 
resetting the system and loading CP/M, any 
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applications program will be stopped, and any 
current work not previously saved will be lost, 
erased from internal memory. 


Load Module A file containing object code ready 
to load into memory. 


Load Time The point in the processing of a 
program when all translation and linking are 
completed, and the program is loaded from disk or 
tape into memory for execution. 


Loading Aids See Complete LOAD and SAVE, In- 
Line Load Monitor, Jigsaw Tape Load Interface, 
Key, Loading Aids*, Loadstar, QSAVE, Tape 
Loading Aid, Visi-Load Tape Load Monitor, Winky 
Board Il. 


Loading Aids* Helps eliminate the guesswork in 
setting recorder volume. Through the use of 
colored LEDs, it helps you get the right settings. 
Fulcrum Products. 


Loadstar* This module is a calibrated distortion- 
free tape loading amplifier, with triple LED displays 
for low, normal, and overload. Cinevision Systems. 


Loan* Program to generate timetables for loan 
payments, evaluate time payments, etc. Biocal 
Software. 


Loan Analysis* Helps you figure out monthly 
payments, interest charges, etc., on your loans. 
Menu-driven. 16K RAM; cassette. R. Panwar. 


Loan Helper* Makes borrowing easier by telling 
you periodic balances, interest already paid, and 
total loan cost. 16K RAM; cassette. R. Panwar. 


Loan/Mortgage Amortizer, The* Compares 
various mortgage loans. Kopak Creations, Inc. 


LODAB* Renumbers lines in a BASIC program, 
indicates program size, and merges two programs. 
Manual and demonstration program included. 16K 
RAM; cassette. The Ultimate Blackwood. 


Logic Analyser* An 8-channel 4MHz logic 
analyzer. Includes word recognizer trigger, post- 
and pre-trigger displays. Permits storage and 
manipulation of analyzer data by the T/S 1000. 
Sinclair Place. 


Loop BASIC. See FOR and NEXT. 


Loop-Back Synonym of Echo. Loop-back or 
Echo is used to test the circuits of an input/output 
device by “looping” whatever is sent out back into 
the computer as if it were input. In this way the 
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circuits inside the computer are tested in isolation 
from the circuits in the external device (and vice 
versa) to help isolate a fault. 


Lostin Space* Steer past hostile spaceships and 
speeding meteors. Gain points by docking at the 
fuel ship. Features moving graphics and prompts. 
Auto-RUN. 16K RAM; cassette. M. C Hoffman Co. 


LPRINT BASIC Statement (shift-“S”,code=225). 
LPRINT is used to print data on the printer. The 
format is: 

LPRINT <list of expressions>(;) 
<list of expressions> is a list of numeric and/or 
string expressions to be printed. The expressions 
must be separated by commas or semicolons. 
LPRINT is similar to PRINT, except the output goes 
to the printer. LPRINT AT I,c and LPRINT TAB c are 
allowed. LPRINT AT l|,c ignores the “I” and 
functions similarly to the TAB. 


LPRINT for Spacing BASIC. To get one or more 
spaces between fields printed by your BASIC 
programs, use the desired number of spaces, 
embedded in quotation marks: “”. To get several 
spaces between the printed values of A$ and B$ 
use: 

LPRINT A$;“ ”;B$ 
Or use the TAB function: 

LPRINT A$;TAB 10;B$. 

See also Print Zones. 


LPRINT to Advance One Line on Printer Entering 
just LPRINT gives a line feed—both space up one 
line (line feed) and return to left margin (carriage 
return). 


LP81 Light Pen* Allows drawing on TV screen 
with light pen. Four modes can be accessed by 
touching the screen: DRAW(erase), CLEAR, 
REMARKS, and SAVE. 2K; cassette, with hardware 
accessory. Zodex. 


LRC Longitudinal Redundancy Check. See CRC. 
LSB Least Significant Bit. 


Lynchmob* Two to six people cancompeteinthis 
version of Hangman. 16K RAM. Computer Software 
Associates. 


M Codes. T/S code for M is 50 (HEX 32); inverse 
M is 178 (HEX B2). The ASCII code for M is 77 (HEX 
4D); for m, 109 (HEX 6D). 


u The Greek letter mu, often used as an 
abbreviation for micro. 


M-64 Blank PCB* This board plugs directly into 
the computer and requires no additional power. 
Includes ability to switch out 2K increments from 
8-16K for peripherals. Byte-Back. 


Mac-Briefcase* This plastic briefcase will hold 
computer, tapes, 16K RAM pack, anda printer. It is 
wired for 110V; 60Hz. Mohr & Associates Corp. 


Machine Code Machine Code is a collection of 
bytes containing a Machine language program. 
The problem with Machine Code you write for the 
T/S 1000 is that the code must not move around in 
memory. If it were to move, first you’d have a hard 
time finding it for the USR statement call; plus, the 
addresses in your program would probably be 
wrong. It is much easier to run Machine Code that 
stays in one place. There are a couple of places 
you can put the code where it won't be moved: at 
the top of your BASIC program or above RAMTOP. 
See RAMTOP. 


The easiest place to put Machine Code is in the 
first BASIC statement. You set aside the space you 
need with a REM statement with 1 character for 
each byte of Machine Code. The first BASIC 
statement immediately follows the system variables 
area and will never move. | usually use statement 
number 1 for the REM statement so that | can’t put 
anything in front of it. The memory address of the 
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first byte available for your Machine Code is 16514. 
Be sure you have enough characters in your REM 
statement for your Machine Code program, or you 
may lose your program. 


The other place to put a Machine Code program is 
above RAMTOP. RAMTOP is a system variable 
which tells the computer where the last byte of 
available memory is. You can change RAMTOP by 
POKEing in new values. Then, by executing a NEW 
command, your computer will never go above 
RAMTOP. Therefore, this space will not move 
around or be changed by the operating system. 
You can use the space for your own Machine Code 
program. Be sure to make RAMTOP low enough so 
that you have enough room for your Machine 
Code. 


Getting your program into either the first BASIC 
statement or above RAMTOP will have to be done 
by an Assembler (see Assembler programs) or by 
POKEing the values there yourself. 


There are pros and cons to using either location for 
your Machine Code. The first BASIC statement 
location requires you to make a REM statement. 
This is a tedious process for long Machine 
programs. For RAMTOP programs, you only have 
to POKE the right values into RAMTOP. However, 
the programs above RAMTOP are not saved by the 
SAVE statement. But then again, RAMTOP pro- 
grams are not erased by the NEW statement. 


In general, | prefer to keep utility Machine Code 
programs above RAMTOP. These are programs 
like renumbering and search/replace programs, 
assembler compilers, text editors, etc. By loading 
them above RAMTOP, they are available to any 
BASIC program | may load. 


| use the REM statement for many non-utility 
programs or programs | am still developing. 


Machine Code Helper* Assists in all phases of 
Machine language: converts hex to decimal; 
moves blocks and bytes; examines ROMs; inserts 
and deletes. 16K RAM; cassette. SyncMaster. 


Machine Code Monitor* Enters, runs, and debugs 
Machine language programs without using BASIC. 
Performs hex math, converts between hex and 
decimal, and copies and moves data. 16K RAM; 
cassette. Mindware Inc. 


Machine Code Starter* Consists of three sub- 


routines: MEMORY LEFT, INVERSE SCREEN, and 
FILL SCREEN. Programs are disassembled and 
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explained. Requires 16K RAM, cassette. Barlog 
Software. 


Machine Code Test Tool* Utility program tutorial 
assists in entering, testing, and debugging 
Machine Code routines. Available only in Canada. 
16K RAM; cassette. Graphicomp. 


Machine Code Test Tool for Spectrum and 
TS2000* Lists/displays Machine Code as it is 
written. Hex-decimal conversion is included. 48K 
RAM; cassette. Oxford Computer Publishing Ltd. 


Machine Language All programs that run directly 
on the T/S are Machine language programs, in the 
actual numeric instruction code of the T/S’s Z-80 
microcomputer chip. Most were originally written 
by a programmer as text files known as source 
programs. The source program contains relatively 
readable statements in a language such as BASIC 
or Assembly language. These were then translated 
by a compiler program to Machine language, 
producing an object program. 

The object program contains the Machine language 
instructions for the T/S’s Z-80 which correspond 
to the instructions of the original source program. 
BASIC programs work in this way with a BASIC 
compiler. 

Regular BASIC works in a Slightly different way. 
Regular BASIC is a program (in Machine 
language) which uses your BASIC program as a 
guide to what it should do. It is therefore an 
interpreter, processing each line of your source 
program and interpreting what should be done. 
Since it must re-interpret your source program 
each time you run it, interpreted BASIC can be as 
much as 100 times slower than compiled BASIC. 


When you write a BASIC program, you have 
produced a source program in text form. The 
BASIC interpreter, itself a Machine language 
program, uses your source program as data: a 
source of instructions or commands to control its 
execution. 


Suppose you decide to speed up a BASIC source 
program by compiling it into a faster Machine 
language program. You will need a BASIC 
compiler, a program not supplied with the T/S, but 
available from various software houses. You will 
run your BASIC compiler, giving it the source 
program that you wrote as input. The BASIC 
compiler will translate your source program into an 
executable Machine language program. The 
resulting program is no longer a BASIC program. It 


is a Machine language program which is based on 
(or is a translation of) your BASIC source program. 


Machine Language Program—Subroutine BASIC. 
See USR. 


Mad Dog Tank Blaster* Man vs. tank: the man 
tries to sabotoge the tank with land mines, before 
the tank squashes him flat. 16K RAM; program 
listing. Thomas B. Woods. 


Magazines and Pamphlets The following publi- 
cations are available for the T/S 1000. For more 
information see each entry separately. 


Easy to Build Accessories, Brown Software 


Music/Sounds From the ZX81 Using R.F. Inter- 
face, Florida Creation 


Sinclair User Magazine, Sinclair User Magazine 
SQ—The Syntax Quarterly, Syntax 
Synchro-Sette Magazine, The S & S Company 
Sync Magazine, Sync 


The Art of Programming the 1K ZX81, Bernard 
Babani, Ltd. 


The Art of Programming the 16K ZX81, Bernard 
Babani, Ltd. 


Timex Sinclair User, Timex Sinclair User 


Timex/Sinclair 1000 User’s Guide—Volume 1, 
Que Corp 


Z-West, Z-West 


Mail List Software See Address Book, Address 
File/Mailing List, Clients, Customer/Supplier File, 
EZ-Mail, Information 1000, Little Black Book, Mail 
Master, Mailing, Press Release Mailing List, Univer- 
sal Address List, ZX List, ZX Phone Book. 


Mail Master* Maintains and edits your mailing 
list. It will also search and display/print, add 
names, and more. 16K RAM; cassette. L. Harmon. 


Mailing List [SBG-56838]* Holds upto 100 names, 
addresses, and telephone numbers. Searches by 
name, city, zip code, or phone number. Sorts in 
alphabetical or numerical order; lists names, 
changes, or deletes; also prints labels or lists of 
names or names and addresses. 16K; cassette. 
Health Computer Services. 


Mailing List (SBG-56839)* This program is the 


same as the Mailing List (SBG-56838)*, except it 
holds up to 500 names, addresses, and telephone 
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numbers. 64K RAM; cassette. Heath Computer 
Services. 


Main Memory Memory, in general, refers to any 
device which can store information and allow it to 
be retrieved when needed. The T/S relies primarily 
on random access memory (RAM), read-only 
memory (ROM), and cassettes. Memory, by itself, 
is usually a reference to RAM. This is the general 
purpose, erasable and reusable memory located 
inside the T/S or in the RAM add-on modules. 


ROM (Read-Only Memory) contains fixed data, 
usually programs such as the T/S’s BASIC. ROM 
and RAM together make up the internal memory or 
main memory of the T/S, or any other computer. 


Contrast this with external memory (such as 
cassette or diskette), which involves mechanical 
motion to retrieve data and is thus hundreds or 
thousands of times slower than internal memory. 
Data in internal memory is immediately available to 
programs for processing. Data in external memory 
must be copied into internal memory (LOAD), 
processed, then copied back out to external 
memory (SAVE). 


While external memory is very slow relative to 
internal memory, it also has advantages. It is much 
cheaper per character of data stored on-line 
(available for processing without manual inter- 
vention). In addition, the ability to store external 
memory data off-line (such as diskettes or 
cassettes in a box) allows essentially unlimited 
storage of data. This, of course, requires a manual 
step of inserting the cassette before the data can 
be loaded into the internal memory for processing. 
See also Virtual Memory, RAM, Memory Map, 
Bubble Memory. 


Making the Most of Your ZX-81* This book 
contains over sixty program listings to teach the 
user features not completely covered in the 
manual. It covers number crunching, random 
numbers, etc. By Tim Hartnell. Reston Publishing 
Company. 


Making Treks* Find yourself riding a camel, 
floating on a hot air balloon, or steaming along ona 
slow boat to China! See the world, from the calm 
Pacific to the frosty Himalayas! But you must return 
home before your vacation time is over. 2K. 2-Bit 
Software. 


Manage Your Stock Portfolio* Check how your 
stocks are performing, compared to your expecta- 


tions. Keeps a record of gains and losses. 16K 
RAM; cassette. UAS. 


Management of Files Or, Diskette Maintenance. 
Keeping track of files on diskettes. 


Manual A process done by hand, not automated 
or programmed. 


Manual A reference book, booklet, or other 
document. 


Manufacturing Control* Compares labor and 
production costs of up to 150 products. 16K RAM; 
cassette. Kopak Creations, Inc. 


Marbles, Mazes and Sink Holes* A simple, 
logical, and non-violent family game that 
resembles hand-held maze gamess. Escape by 
discovering and employing various tricks. Beware 
of monsters! Each game presents a new labyrinth 
with new experiences. 16K RAM; cassette. Charles 
Drury. 


Marine Rescue (Z96)* Its a race against time, as 
your oxygen supply dwindles and you attempt to 
rescue members of a sunken submarine. Get your 
laser ready to sting the wandering sharks! 16K 
RAM; cassette. Gladstone. 


Mark Sorter* Sorts academic grades from highest 
to lowest and notes the students’ initials. 1K RAM; 
program listing included. P. Nethercot & R. 
Rackstraw. 


Mark Total with Averages* Averages grades with 
allowances for student absences. If some grades 
are missing, an average is given so totals can be 
compared. 1K RAM; includes program listing. P. 
Nethercot & R. Rackstraw. 


Marketing* Be a millonaire or a bum! (Tough 
decision, huh?) With the right choices and good 
luck, you can make a million bucks and avoid skid 
row. 16K RAM; cassette. Maranatha. 


Massive, One* Basic physics concepts are 
demonstrated through Machine Code games and 
interactive instructional material. Ages 14 and up. 
InfoCenter. 


Master Menu A menu is a screen display which 
lists a number of possible options and asks the 
user to select one. A selection is made by keying in 
an identifying number or letter, or by positioning 
the cursor beside the desired item, using a light 
pen, etc. This may require either a branch or 
subroutine call to the code for the function; 
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alternately, the program to carry out this function 
may be loaded into memory and executed. 


Many application packages use a system of 
multiple menus. A Master Menu lists the major 
functions allowed. Selection of an option on the 
Master Menu causes another menu to display, 
indicating more detailed options for the selected 
function. This can be followed by even more 
detailed menus, and so on. Often completion of a 
function will cause re-display of the Master Menu. 
Such a system is called menu-driven. 


Mastering Machine Code on Your ZX-81* A 
book by Toni Baker that systematically takes you 
from the hexadecimal system through RAM and 
machine code. There are programs included to 
create pictures and music. There is even information 
on disassembling the 8K ROM operating system, 
so you can learn why your computer works. Reston 
Publishing Company. 


Mastermind* The popular logic game is now a 
computer game for the T/S 1000. Full display and 
prompts make this a challenging game for anyone. 
Glassware-D Glass. 


Math and Electronics* Includes routines for 
finding resonant circuits—serial/parallel; areas, 
volumes, and perimeters of 22 shapes; and angles 
and hypotenuses. It also plots x-y data and handles 
Ohm's Law DC, voltage, amperage, resistance, and 
power. 16K RAM; cassette. Soft Way. 


Math Learning Aid Helps teach elementary 
school students basic math, including fractions 
and simple algebra. 16K; two cassettes, plus 
documentation. M. Breletic. 


Math Pak* Includes variance analyzer, statistics, 
rpn calculator, routines, and fit. 16K RAM; cassette. 
Zeta Software. 


Math Quiz* Assists in learning arithmetic. Includes 
six progressively difficult levels of material. 16K 
RAM; cassette. Heath Computer Services. 


Math Routines and FIT* Calculates factorials, 
permutations, and combinations; solves quadratic 
and cubic interpolations; and plots fitted curves of 
four different functions. Zeta Software. 


Math Tutor* Helps teach preschoolers through 
fourth-graders math skills from counting to 
multiplication and division. 16K RAM; cassette. 
D.S.B.C. 


Mathematics Packages* This is a series of 
packages (each covering one grade) with math 
exercises and games. Progress is self-guided, and 
texts are included. 16K RAM; cassettes. Gladstone. 


Maths* Practice and develop math skills with 
three programs: Maths Practice, Plus Bridge 
Maths, and 4 Function Practice. 16K RAM; 
cassette. A. Parsons. 


Maths and Tables Tester* Children can practice 
along with the computer and then take a test for 
comprehension and memory. 16K; cassette or 
listing. Also for use with Spectrum. Crown 
Computers. 


Matrix Planner* This program provides a work- 
sheet format that is useful for any number of 
applications, including business planning, budget- 
ing, analysis, and home use. With a change in any 
row or column, instant updated calculations are 
made across the worksheet. 16K RAM; cassette. 
Eagle Sales. Mindware Inc. 


Maxwell’s Demon* A video action game, which 
demonstrates certain statistical and thermodynamic 
principles. You must work against the clock, to trap 
up to 24 bouncing balls (depending upon the level 
of difficulty selected) in one half of the playing 
court. 2K RAM; cassette. Andy Longacre, Jr. 
Maze* Generates random mazes. 1K RAM. 
Biocal Software. 


Maze* This maze game is totally different from 
other maze games, because strategy is a factor. 
You are trapped in a series of increasingly difficult 
invisible mazes. Armed with three special weapons, 
you must solve each maze before your air supply is 
depleted. 16K RAM; cassette. Computer-Wear 
Software. 


Maze* You are trapped in a randomly created 
maze; yOu can escape only by locating and 
employing a variety of objects. But watch out for 
those monsters! An animated screen displays all 
the action. 16K RAM; cassette. Daw Software. 


Maze Chase* In this fast arcade-style game, you 
guide a humanoid around a maze. Scoring is 
based on what food the humanoid finds to eat. 
Your humanoid has three lives per game. 
(Humanoid mortality ranks somewhere between 
humans and cats.) There are four mazes with the 
16K version, and 8 in the 48K. Hewson Consultants. 


Maze Drag Race (FG1015)* e Memic CRAMIC-81* 


Maze Drag Race (FG1015)* You are the driver in 
a huge maze; avoid the hazards and win. 16K RAM; 
cassette. Intercomputer Inc. 


Maze Man* You must avoid the ghosts and get 
through the maze. Home version of a popular 
arcade game. 16K RAM; cassette. Bob Brown. 


Mazeman* Mazeman scours the maze for some- 
thing to eat while trying to evade the ghosts that 
pursue him. 16K RAM. Computer Software 
Associates. 


Mazeman* You must get through the maze to 
win. 16K RAM; cassette. Abersoft. 


MAZOGS* One of the best games for the 
Timex/Sinclair. You must find the treasure and 
escape from the maze before a MAZOG kills you. 
Softsync, Inc. 


MC Machine Code. Actual Machine language 
instructions. 


MCODER* A BASIC compiler which occupies a 
little over 2K of memory, but runs only integer 
BASIC. Runs your debugged BASIC programs 
more quickly. Intercomputer Inc. 


MD A/D-D/A Expansion Board* This board 
gives you two channels of D/A conversion and two 
channels of A/D conversion with an 8-bit 
resolution obtained in 100 microseconds. A single 
PEEK or POKE is required by I/O command. 
Gladstone. 


MD Beeper/Clock/Switch Board* This board 
provides timing, start/stop, and a sound alert for 
the operator. The clock can be switched for 1.0 or 
0.1 intervals and has a stopwatch. The board 
comes with a set of sample programs. Gladstone. 


MD 1/0 Expansion Board* Allows you to attach 
your own devices to the ZX81. Included on the 
board are a bus which buffers address lines. A 16K 
RAM pack can be attached. Gladstone. 


Mechanical Design Programs for Heat* Computes 
heat transfer, emissivity, absolute temperature, etc. 
Cassette and listing, with sample data. M. R. 
Madigan. 


Mechanical Design Programs for Hydraulics* 
Computes flow rate, internal fluid pressures, 
velocity head, etc. Cassette and listing, with sample 
data. M. R. Madigan. 


Mechanical Design Programs for Mechanics* 
Computes acceleration, centrifugal force, pro- 


jectiles, etc. Cassette and listing, with sample data. 
M. R. Madigan. 


Mechanical Design Programs for Pneumatics* 
Computes flow of air through pipes, values of 
coefficient of friction from air, etc. Cassette and 
listing, with sample data. M. R. Madigan. 


Mechanical Design Programs for Strength of 
Materials* Computes tensile strength, unit defor- 
mation, etc. Cassette and listing, with sample data. 
M. R. Madigan. 


Mechanical Design Programs for Thermodynam- 
ics* Converts BTUs to horsepower; and computes 
heat of a bearing, etc. Cassette and listing, with 
samples. M. R. Madigan. 


Mechanical Software See Engineering-Mechan- 
ical-Scientific Software. 


Media Modes of recording and storing information. 
The main medium for the T/S is cassette, but RAM, 
ROM, and other devices are also used. Media are 
often classified as: 


a) removable media, such as diskettes, cassettes, 
and some hard disks, or 


b) fixed, such as most hard disks. Fixed media are 
not removable from the device that drives them, so 
there is no ability to store additional data or backup 
copies off-line (outside the computing system) for 
insertion when needed. See also Memory. 


Meelborn* A 1000-mile race between two Cars. 
Includes such calamities as flats, accidents, and 
running out of gas. Biocal Software. 


Mega Mind* A variation on Mastermind. You and 
the computer create patterns for the other to 
decipher. 16K RAM; cassette. Orbyte Software. 


Mega-tron* Destroy the computer light cycle and 
win. On-screen scoring and bonus. 16K RAM; 
cassette. Sikes Software. 


Membrane Keyboard The T/S 1000 has a 
membrane keyboard. A membrane keyboard is 
really two sheets of plastic, one above the other. 
Pressing the “key” on the keyboard closes the 
space between the two pieces of plastic. This 
completes an electrical connection that tells the 
computer which key was pressed. See also 
Keyboards/Enhancers. 


Memic CRAMIC-81* This 16K RAM pack uses 
CMOS technology to store data nearly indefinitely. 
A lithium battery with a 10-year life is used to 
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Memic ROM-81* ¢ Memory 


preserve data, when the power is off. Has an 
expansion port for attaching an ordinary RAM 
pack. Gladstone. 


Memic ROM-81* A 2K-8K ROM/EPROM Unit 
which allows the storage of routines and information 
in an erasable, programmable ROM. Supplied 
without EPROMs, it accepts either 2716 or 2732 
EPROMs to allow up to 8K of memory in 2K 
increments. Gladstone. 


Memic-81* An accessory pack with 2K or 4K 
CMOS memory. Programs can be stored a 
minimum of five years without power. Gladstone. 


Memo Boards* A home message board that can 
be used to send messages to other Timex 1000s. It 
has full editing and scrolling. 16K RAM; cassette. H 
& H Electronics. 


Memocalc* A spreadsheet program that gener- 
ates reports and does financial forecasting. The 
EPROM allows a table of up to 7K numbers with 
250 rows or 99 columns, and connects directly into 
the back of the computer. Memotech. 


Memopak Assembler* A good system for 
decoding Z80 assembler with T/S 1000 BASIC. 
You create, edit, and assemble a source program 
in a character array. The array must lie at the start 
of the variables so you DIM A$(# of lines, 22). You 
must be careful not to clear the variables area. Use 
GOTO nnnn, instead of RUN, after you code your 
program. This package comes on EPROM that 
plugs into the back of your T/S 1000 and includes 
documentation. Memotech Corp. 


Memopak Centronics Parallel Interface* This 
module interfaces your Timex with compatible 
parallel printers. The internal software includes the 
ASCII character set, lower case letters, and 80- 
column printing. Memotech Corporation. 


Memopak High Res Graphics Pack* Expands 
your T/S 1000 to high-resolution graphics (248 by 
192 pixels). Includes USR calls for graphics 
functions like PLOT, LINE, and SKETCH. Also has 
Roll Up, Roll Down, and Scroll functions. All in a 
unit that attaches directly to the rear of your T/S 
1000. Memotech Corp. 


Memopak 16K RAM* This module expands your 
T/S 1000 memory by 16K and is compatible with 
other Memotech or Timex 16K RAMs. Memotech 
Corporation. 


Memopak 32K RAM* This RAM pack expands 
your computer to a full 32K of RAM. Added to a 16K 
RAM it will give you a full 48K of storage. 
Memotech Corporation. 


Memopak 64K* A high quality memory expansion 
unit. Although advertised as 64K, this really only 
makes 48K available for BASIC. 8K overlaps the 
BASIC ROM and is therefore not available. 


The 8K between 8 and 16K can be disabled with 
switches on the back, making it easier to use 
peripherals which use the same memory locations. 
Also, the unit fits beautifully onto the back of the 
T/S 1000. Sticky styrofoam pads are included to 
give a jiggle-free connection. | recommend using 
Velcro pads, however, so you can take the unit off 
without a mess. Memotech Corporation. 


Memory Any device which can store information 
and allow it to be retrieved when needed. The T/S 
relies primarily on random access memory (RAM), 
read-only memory (ROM), and cassettes. Memory, 
by itself, is usually a reference to RAM. This is the 
general purpose, erasable and reusable memory 
located inside the T/S or in the add-on memory 
pack. 


ROM (Read-Only Memory) contains fixed data, 
usually programs such as the T/S’s BASIC ROM. 
ROM and RAM together make up the internal 
memory or main memory of the T/S, or any other 
computer. 


Contrast this with external memory (such as 
cassette, diskette, and hard disk), which involves 
mechanical motion to retrieve data and is thus 
hundreds or thousands of times slower than 
internal memory. Data in internal memory is 
immediately available to programs for processing. 
Data in external memory must be copied into 
internal memory (LOAD), processed, then copied 
back out to external memory (SAVE). 


While external memory is very slow relative to 
internal memory, it also has advantages. It is much 
cheaper per character of data stored on-line 
(available for processing without manual inter- 
vention). In addition, the ability to store external 
memory data off-line (such as diskettes or 
cassettes in a box) allows essentially unlimited 
storage of data. This, of course, requires a manual 
Step of inserting the diskette/cassette/disk before 
the data can be loaded into the internal memory for 
processing. See also Bubble Memory, Disk Drives 
Used, Disk Systems for T/S, Memory Map, RAM, 
and Virtual Memory. 


Memory è Memory Map 


Memory See CAI/ESF Mass Storage Device, 
CF081 Cassette Filter, DISKM, Downsway 16K 
RAM Pack, DROM, EPROM, Jigsaw Packs, Memic 
CRAMIC-81 and ROM-81, Memopak RAM, ML Nit- 
Pick, Non-volatile Memory, Progstore, RAM, Sin 
16, ZX-Panda. 


Memory-Amount Free BASIC Function. See 
FREE. 


Memory—Change with BASIC See POKE(n,m). 
Memory—Read Byte From BASIC See PEEK(n). 


Memory—Storage in Bytes Byte, abbreviated B, 
is a label for the storage capacity needed to hold 
one character (letter, digit, etc.) in computer 
memory. A thousand bytes is a kilobyte, abbreviated 
KB or simply K. (Actually, 1K = 1024 bytes, because 
this is an even power of 2.) T/S often has 16K (or 
16KB) of RAM memory, or 16,000 bytes (to be 
precise, 16K = 16 x 1024 = 16384 bytes). 


Memory-Total and Remaining BASIC Program. 
To find out how much memory is available to 
BASIC, run this program: 


10 LET RAMTOP=PEEK 16388M256*PEEK 
16389 
20 LET BASICMEM=RAMTOP-16509-200 
30 PRINT “APPROX NO. BYTES FOR BASIC 
PROG”,BASICMEM 
RAMTOP is the top of your memory. 16509 is the 
start of your BASIC program. The 200 bytes taken 
off at the end is for the memory the computer uses 
for its own calculations. To find out about how 
much memory you have left (after you've written a 
BASIC program): 
10 LET RAMTOP=PEEK 16388x256*PEEK 
16389 
20 LET ELINE=PEEK 16404x256*PEEK 16405 
30 LET BASICLEFT=RAMTOP-ELINE-200 
40 PRINT “APPROX NO. BYTES. LEFT”, 
BASICLEFT 
Memory Add-Ons* Either 16K or 64K. Hardware 
accessory. KB Enterprises. 


Memory Address A number or variable designat- 
ing a location in memory. See Address. 


Memory Address of Variable BASIC. See 
Variable—Memory Address. 


Memory Card A card containing RAM or ROM 
memory to enhance the computer’s main memory. 


Memory Map BASIC storage organization. A 
memory map is a description of where things are in 


Address 


0 to 8191 
8192 to 16383 
16384 to 16508 
16509 to ((D-FILE)-1) 
(D-FILE) to (VARS)-1) 
(VARS) to ((E-Line)-2) 


(E_LINE)-1 
(E-LINE) to (STKBOT)-1) 


(STKBOT) to (STKEND}1) 
(STKEND) to ((SP)-1) 


memory. The T/S 1000 has a memory map as 
follows: 


Contents 


BASIC ROM program 
nothing 

System variables 
Your BASIC program 
Display file 

BASIC program 
variables 

Byte containing 
128(80H) 
Workspace 
Calculator stack 
Spare space 


(SP) to (ERRSP)-1) Z-80 stack 
(ERR-SP) to (RAMTOP) Stack of return 
addresses for GOSUBs 


in the BASIC program 

(RAMTOP)x1 to Real top of RAM Spare (Never used by 
BASIC. Can be used for 
Machine Code 
programs.) 


Notice several things. The system variables are 
stored as Z-80 variables. That is, any system 
variable two bytes long has its higher byte in the 
higher address. So to PEEK the value of a two- 
byte system variable, use 

LET SYSVAR = PEEK(n)x256*PEEK(nx1) 


where n is the address of the first byte of the 
system variable. Notice also that only the system 
variables space will always be in the same place. 
Every time you change your BASIC program, 
everything is moved up or down to fit the changes. 
This movement in memory means that PEEKing 
and POKEing memory is like trying to hit a moving 
target. Be sure you have good aim, or you'll lose 
your program! 

Because of the constant movement in memory, 
Assembly language programmers will find only a 
couple of ways to store Machine Code programs. 
The generally accepted places for Machine Code 
are in the first BASIC statement and above 
RAMTOP. The first BASIC statement immediately 
follows the system variables and is never moved. 
The general practice is to make statement 1 a REM 
statement with enough characters in it to save 
space for your Machine Code program. The 
second method sets RAMTOP (see RAMTOP) 
below the actual top of memory. This fools the 
computer into thinking there is no more memory 
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Memory Segment è MIDS 


above RAMTOP, so the space is never touched. 
For more information on where to put machine 
code, see Machine Code. 


Memory Segment A continuous block of memory 
addresses, such as 0 to 16K. 


Memotech Keyboard* A standard typewriter 
keyboard, with T/S 1000 legends. The keyboard is 
connected to the computer by a buffered interface 
and is housed in a standard Memopak case. 
Memotech Corporation. 


Memotext* Plug-in EPROM brings commercial 
editing standards to the T/S 1000. Includes 
comprehensive editing features on a 32-character 
screen. Output line length can be up to 80 
characters, with upper and lower case, and single- 
and double-size characters. Memotech. 


Menu A menu is a screen display which lists a 
number of possible options and asks the user to 
select one. A selection is made by keying in an 
identifying number or letter, or by positioning the 
cursor beside the desired item, using a light pen, 
etc. This may require either a branch or subroutine 
call to the code for the function; alternately, the 
program to carry out this function may be loaded 
into memory and executed. 


Many application packages use a system of 
multiple menus. A Master Menu lists the major 
functions allowed. Selection of an option on the 
Master Menu causes another menu to display, 
indicating more detailed options for the selected 
function. This can be followed by even more 
detailed menus, and so on. Often completion of a 
function will cause re-display of the Master Menu. 
Such a system is called menu-driven. 


Menu* This menu-driven program for loading 
tapes adds, changes, deletes, sorts, and lists. 
Biocal Software. 


Menu-Driven See Menu. 


Message A statement or code printed out or 
displayed on the screen by a program to let you 
know what is happening. Examples include 
prompts, when the program expects you to input 
something, error messages which tell you some- 
thing about what went wrong, and informational 
messages such as “Copy Complete.” 


Metagraphics* Create drawings using over 2000 
different characters and backgrounds. Uses 
Machine Code and BASIC. 16K RAM; cassette. 
Calliope Software. 
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Meteorites* You must save yourself from being 
destroyed by the drifting asteroid belt. Blast them 
with your laser or move out of the way! 16K RAM; 
cassette. Softsync, Inc. 


MIC The MIC, or microphone, jack on your 
computer should be attached to the MIC jack on 
your cassette tape. The MIC jack on the T/S 1000 
is the second jack from the front on the left side. 


Micro Math* An interactive program about high- 
level math. Includes factoring, vectors, statistics, 
quadratic functions and more. 16K; cassette. Also 
for use with Spectrum. Wida Software (England). 


Microcomputing* Microcomputing is a monthly 
general interest computer magazine, geared to the 
novice. Microcomputing Magazine/Wayne Green 
Inc., P.O. Box 975, Farmingdale, N. Y. 11737 


Micromaze* Player gobbles the dots while 
evading the deadly Drone. Eleven levels of play. 
16K RAM; cassette. Sikes Software. 


Microphone Jack See MIC. 


Microprism* Microprism is a low-cost printer 
with 75 CPS (characters per second) operation, pin 
and friction feed, and data printing at 110 CPS. It 
contains both RS-232 and parallel interfaces and 
features data plot graphics. Integral Data Systems, 
Inc. 


Microsette Cassettes for Computers* These 
computer-grade cassettes are housed in trans- 
parent ABS cases with five-screw construction. 
They are available in C-10 and -20 lengths on 
Delrin rollers. Software Development Associates. 


MID$ BASIC Function and Statement. MID$, 
when used as a function, returns the requested 
part of a given string. The format is: 


<string variable> = MID$(x$,n,m) 
<x$> may be any string expression. 
<n> is the start character. 

<m> is the length to be pulled out. 


The MID$ function returns a string of length <m> 
characters from <x$> starting with the (n)th 
character. The MID$ function is not available in 
T/S 1000 BASIC. However, you can use string 
slicing to get the same result: 


LET <string variable> = x$(n TO nxm-1) 
Refer also to LEFT$ and RIGHT$. 


Mind Benders* Three thought-provoking games, 
each featuring full graphics: Master Mind, Super 
Mind, and Guess. 16K RAM; cassette. Compuwiz 
Software. 


Mind Bogglers* Find out how good you are at 
left-brain and right-brain mental gymnastics. 
These four brain-testing games are for ages 12 
and up. 2-Bit Software. 


Miner’s Revenge* You play a prospector in quest 
of a lost mine, referred to by an ancient document. 
You have only your miner’s tools and a few 
markers, and cave-ins are a constant threat. 16K 
RAM. SyncWare Company. 


Mini-golf* This nine-level golf game randomly 
generates the holes on an 18-hole course. 
Displays hole number, par, shot number, and 
current score. 16K RAM; cassette. R. Midura. 


Mini-golf* Play alone or with a friend. Your 
choice of nine or eighteen holes on a course that 
changes with each round. 16K RAM; program 
listing. Emvee-Software. 


Minimap* This module will allow you to expand 
your 64K address space to one megabyte, 
organized in up to 16 pages of 64K each. 
Gladstone. 


Missile Launcher* You get fifteen missiles to 
destroy your opponent's five ammo stores. 16K 
RAM; cassette. Intercomputer, Inc. 


Mission: Escape* Escape by launching your 
fighters and doing battle with the enemy planes. 
Keep an eye on your fuel supplies; you may need 
emergency refueling. 16K RAM; cassette. Just 
Games. 


ML Nit-Pick* Gives the user access to memory 
blocks; converts hex to decimal and decimal to 
hex. Custom Electronics Device Corp. 


ML Raiders* The player-pilot must destroy the 
approaching ship. Similar to the arcade game. 16K 
RAM; cassette. Mill Research. 


Mnemonic A memory aid. More specifically, in 
computer terminology, a name or abbreviation 
which is intended to remind you of what it stands 
for: e.g., LAX for “Load Accumulator into X 
register.” 


Modem MOdulator DEModulator. A device to 
convert the digital voltage level signals of the 
computer to modulated (frequency or tone) signals 


Mind Benders* è Motherboard 


for transmission over phone lines. Required at both 
ends of a phone line for telecommunications. 


Modem (MD-1)* Now you can connect your 
computer to large information networks, e.g., UPI, 
Dow Jones, etc. With an RS-232 port, for driving 
RS-232 peripherals. Includes software. Byte-Back 
Co. 


Modulator, RF The purpose of the RF modulator 
is to convert (or modulate) the signals generated by 
the computer to the type required by a home TV set 
(Radio Frequency). 


Money Manager (1301), The* This is a complete 
budget managing aid for a 12-month period. Bar 
graphs provide visual representations of budget 
and actual amounts for each period. Timeworks, 
Inc. 


Monitor A non-TV cathode ray tube. A monitor, 
unlike a TV, is not designed to pick up broadcast 
signals; it receives signals directly through a cable. 
It also may lack a built-in speaker. Monitors 
provide a higher resolution image than TV sets. 
Since the T/S assumes the use of a TV display, 
using a monitor requires a slight modification: 
installing a female RCA plug bypassing the RF 
modulator. 


Monopoly* Up to six can play this old favorite on 
the T/S 1000. Leave the properties, bank balances, 
houses, and hotels to the computer. Comes in 
Spanish, British, or American. Savage Software. 


Moon Mission* The player must make a safe 
landing on one of four pads. Graphics show the 
instrument panel, lunar landscape, pads, and 
cities. 16K RAM; cassette. Sikes Software. 


Moontracker* Given a time and location, this 
program will calculate the position of moon rise 
and set. 16K RAM; cassette. Kamel Technology. 


More Real Applications for the TS 1000/2000* 
This book, written by Randle Hurley, continues 
where his first book left off. It contains programs 
for fun and business, as well as information on 
programming techniques. dilithium Press. 


Morloc Castle* The player’s task is to find and 
enter the secret castle, snatch the magic medallion, 
and beat a hasty retreat. There is a wizard in there 
somewhere. SAVEable in progress. 16K RAM; 
cassette. Upstate Labs. 


Motherboard The main printed circuit board in 
an electronic device. It is usually the largest board 
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Motherboard* è Murgatroyds Revenge* 


and has “slots” for smaller boards to plug into. See 
Board. f 


Motherboard* This board plugs into the TS 1000 
and has expansion ports for the Printer/RAM pack. 
Has two connectors to accept expansion boards. 
Redditch Electronics. 


Mothership 16K* A great space adventure game 
with good graphics and three difficulty levels. The 
keyboard is divided into five sections to simulate a 
control panel. Softsync, Inc. 


Mountain Pilot (452TS)* As the pilot, you must fly 
supplies to an isolated mountain town. 16K RAM; 
cassette. Instant Software. 


Movies* Enables you to produce frame-by-frame 
graphics to give the effect of movement. Also 
allows storage. 16K RAM; cassette. Nick Godwin. 


Moving the Cursor See Cursor. 
uP MicroProcessor. m (mu) for micro. 


MPU MicroProcessor Unit. The actual chip 
containing the processor. In the T/S, this is a Z-80 
chip. 


ms Microsecond, one millionth of a second. m 
(mu) for micro. 


MS-4 Multiple Outlet Strip* This outlet strip has 
four AC outlets, a 15-amp circuit breaker, six-foot 
cord, power switch, and light. Hurricane Electronics. 


MSB 


Mugsy* Step into the shoes of a Chicago gang 
boss. In order to run your protection racket, you 
have to survive other gangs, the police, and—uh 
oh!—Nick the Greek. 16K RAM. Computer Software 
Associates. 


Most Significant Bit. 


Multi-Color Images* Asmall BASIC program that 
allows you to draw a pattern using high-resolution 
graphics that can change color and shape. 16/48K 
RAM; program listing included. T-S Systems. 


Multifile* A multiple use file program with user- 
definable file size and number. Allows file creation 
and modification. 16K RAM; cassette. Bug-Byte 
Software. 


Multi-FORTH* See FORTH. 


Multigraphics 2.3* This menu-driven program 
takes full advantage of ZX81 graphics. Included are 
a complete sketch pad, small-large-jumbo text 
functions, packages of mixed graphics and text 


displays, and one animated display. 16K RAM. 
Computer Software Associates. 


Multiple BASIC Statements on One Line In some 
BASICs, you can put a colon (:) at the end of one 
statement and continue entering another statement 
on the same line, without giving a new line number. 
The line number at the left refers to all statements 
on the line. T/S BASIC does not support this 
feature. Each statement must have a line number. 


Multiple Choice Test* Create multiple-choice 
exams of up io thirty questions with five answers 
each. 16K RAM; cassette. Mindware Inc. j 


Multiple Screens* Stores three screens of data 
and accesses them quickly. For the T/S 2000. 
16/48K RAM; listing. T-S Systems. 


Multiplex To use the same component for several 
distinct functions, either sequentially or simul- 
taneously. For example, the address lines of an 
MPU are often used as the data lines at some other 
time. 


Multiplication Primer* Similar to Addition/ 
Subtraction Primers*, this program introduces 
multiplication and provides simple examples. 16K 
RAM; cassette. Mac-Man Software. 


Multiplication Tables* Assists in learning multi- 
plication. When the user selects a multiplier, the 
program prints the multiplication table from 1 
through 12. 16K RAM. Mac-Man Software. 


Multiplication Tables* Learn how to solve multi- 
plication problems. 16K RAM; cassette. Heath 
Computer Services. 


Multiprogram Demo* Program tutorial on tech- 
niques for multiple program storage in 16K or more 
RAM. Illustrated with four game programs. 16K 
RAM; cassette. Syncware Company. 


Multi-Tasking Running two or more tasks con- 
currently on a single computer. The MPU actually 
works on only one task at a time, but it switches 
back and forth so rapidly that it appears as though 
the tasks are being processed concurrently. 


Murder in the Ram* Help solve the murder with 
clues from the computer. Up to 6 players. 16K 
RAM; cassette. Banta Software. 


Murgatroyds Revenge* Destroy the murgatroyds. 
Your weapons are mines, decoys, superglue, etc. 
16K RAM. Computer Software Associates. 


Music Composer Program* Enables you tocom- 
pose and save your own music programs. Sinclair 
Place. 


Music Machine* Program generates music on 
your TV or recorder from notes on a keyboard. 1K 
RAM; cassette. Horizon Simulations. 


Music Synthesizer and 1/O Port* This unit is 
independently programmable to generate tones 
from 20Hz-100Hz and noise from sub-pink to 
white. Sinclair Place. 


Music Tape* Includes a program to synthesize 
two octaves on the computer. Also contains 
Musical Squares, Chord Finder, and Mini-invaders. 
2K RAM; cassette. Rave Research. 


Music Theory Workbook* Schools and music 
teachers will be interested in this comprehensive 
16-part course in music theory. Topics include 
treble, bass, and alto clefs; scales; keys; chords; 
meter; rhythm; etc. 16K RAM; cassettes. Nicholas 
Scarim. 


Music Theory/Ear Training* Includes tutorials, 
practice, and drills for ear training and basic 
musical theory. Text, graphics and sound genera- 
tion demonstrate note recognition, intervals, etc. 
2K or 16K RAM versions; cassettes. Evansoft 
Associates. 


Musical Scales* Choose any key on any of eight 
scales, and the computer will output the appropriate 
note. It will also generate and print diagrams 
showing these scales in relation to keyboard, 
guitar, and bass guitar fingerings. 2K/16K RAM; 
cassette. Rave Research. 


Music/Sounds from the ZX81 Using RF Interface* 
A technical article for those T/S1000 users who 
want to experiment in broadcasting with their 
computers, using radio frequency interference. 
Florida Creations. 


Music/Sounds Package* No modifications are 
needed to use these five programs for broadcasting 
music and spaceship sounds to any close-by 
radio. 1K RAM; program listing. Florida Creations. 


Mutual Fund Advisor* For investors in no-load 
mutual funds. Records can be saved and loaded. 
16K RAM; cassette. Computer Engineering Services. 


MX-Pac* A package of eighteen programs: six 
games, six patterns, and six utilities. Includes 
information on programs and listings for 2K and 


Music Composer Program* @ My Type* 


16K expansions. 1K/16K RAM; cassette. Robill 
Products. 


My Type* A touch-typing tutorial for use with 
your ZX81. Learn and review key locations, and 
practice command drills. At the finish of a lesson, 
your words per minute and number of mistakes are 
displayed. 16K RAM; cassette. Daydesign. 
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N Codes. T/S code for N is 51 (HEX 33); inverse 
N is 179 (HEX B3). The ASCII code for N is 78 (HEX 
4E); for n, 110 (HEX 6E). 


NAK Negative AcKnowledge. 
Names See BASIC—Variable Names. 
NAND Not-AND logical operator. 


NAND Gate Hardware device which implements 
the NOT-AND logical function. 


Native Code Machine language. 


Native Compiler Compiles programs for the 
processor on which it runs. 


Natural Logarithm BASIC. See LOG(x). 


NBA Picks* Forecasts the outcome of NBA 
games usingpoint spreads. Stuart Software. 


NBS National Bureau of Standards. 

NC No Connection. 

NDAC Not Data ACcepted. 

NE Not Equal. The sign for not equal is +. 


Negative Logic When a normally true-state 
voltage in the computer system represents a 
logically false state, and a normally false-state 
voltage in the system represents a logically true 
state. 


NEQ Not EQual to (#). 


Nested Subroutine A subroutine which is within 
another subroutine. The inner (nested) subroutine 
is completed before the outer subroutine. 


N @ Nightlite (Flight Simulation)* 


Network Computers can be linked to form a 
system which is interconnected—a network. 


Network Communications Package* This pack- 
age consists of ASCII Communications Firmware 
package, acoustic modem, and cable. In conjunc- 
tion with CAI/O Board, allows T/S 1000 to 
communicate with minis and mainframes. CAI 
Instruments Inc. 


Never-NeverLand A term used when a computer 
system fails to give any response. Similar to 
“crashed” or “gone into Z-space,” or “crapped 
out.” Origin traced to references, made by Peter 
Pan, of a place where kids never grow up (and 
where adults can never go). Computers, apparently, 
are classified with kids! 


NEW BASIC Command (“A” key, code=230). 

NEW deletes the program currently in computer 

memory and clears all variables. The format is: 
NEW 

NEW generally is used to clear all memory before 

entering anew program. BASIC will always return 

to command level after NEW is executed. 


New File, Creating To make a new file on 
diskette, as opposed to modifying an existing file. 


NEXT End of FOR...NEXT loop in BASIC. See 
FOR...NEXT. 


NFLX Football* Enjoy your favorite football 
action, including safeties, fumbles, and blitzes in 
this fully graphic version of the game. 16K RAM. 
SyncWare Co. 


Nibble Half a byte—four bits. 


Night Gunner 16K* You are the gunner in an 
aircraft. You must destroy the enemy fighters 
before they get you. Use the arrow keys to swing 
the turret around. The present score, score of the 
day, and number of lines left are displayed at the 
top of the screen. Digital Integration. 


Night in Las Vegas, A* Four games: Roulette, 
Slot Machine, Craps, and Blackjack. Includes 
manual, guide cards, color layouts, chips, and 
keyboard overlays. 4K ROM; 1K RAM; cassette. 
Lamo-Lem Laboratories. 


Nightlite (Flight Simulation)* A flight simulation 
program. You are the pilot with a complete set of 
instrumentation available to you. 16K RAM; 
cassette. Hewson Consultants. 
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Nightmare Park* ¢ Number—Storage Form _ 


Nightmare Park* You must try to get through 
“Nightmare Park” without too much trouble. Is it 
worth it? 16K RAM; cassette. Kopak Creations, Inc. 


Nim* Play this game alone or with a friend. The 


- object is to take any number of matches from any 
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one of three heaps without letting your opponent 
take the last match. Four levels of difficulty. 16K 
RAM. Computer Software Associates. 


Noah’s Ark* You must help Noah load the ark by 
finding all the animals before the flood waters rise. 
16K RAM; cassette. Brown Cottage Industries. 


Noise Interference on a system communications 
line. Random unknown signals. 


Non-Destructive Read-Out The memory contents 
are not erased or displaced when other data is 
read. 


Non-Volatile Memory With I/O Ports* This kit 
provides 6 parallel I/O ports and is compatible with 
Timex 16K RAM. Also accepts up to four 2716 
EPROMs, 2Kx8 static RAM, or non-volatile X2816A 
EEPROMs. Powered by computer or optional 2A 
power supply. Wisconsinc Electronics. 


Nooter Stock Program* Your own personal stock 
broker in the form of software! Offers “technical 
analysis” of prices and volume. Has three graphs 
(of price, moving averages, and volume indicator) 
and offers detailed analysis of directions in the 
market. 16K; cassette. Nooter Stock Program. 


NOP or NOOP No OPeration. An instruction 
which forces a delay of an execution cycle but 
does not change the contents of the registers or the 
status flags. 


NOR Condition of being Not-OR. 


NOT BASIC Function (function-“N”, code 215). 
The NOT function returns 0, if the numeric 
expression is not equal to 0; and 1, if the numeric 
expression equals 0. 


NOT Negative operation which changes every 1 
in a byte to 0, and every 0 in a byte to 1. Also used 
as a logical operator to reverse the outcome of a 
conditional test in many languages (If NOT, x=1). 


NOT-AND Logical Operator A NOT-AND B is a 
synonym for NOT (A AND B). 


Not Only 30 Programs for the ZX81* A fine book 
for the beginning T/S 1000 user. Includes 
programs and programming tips. Melbourne 
House. 


Notch Write Protection on Diskette. See Diskette, 
Write-Protected. 


Note-pad* A full-screen editor with multi-page 
storage and full cursor movement. Biocal Software. 


Nowotnik Puzzle, The* A puzzle designed by Dr. 
David Nowotnik for the T/S 1000 or ZX 81. 16K 
RAM; cassette. Reston Publishing Co. 


NSEC NanoSECond. One nanosecond is equal 
to one billionth of a second. 


Null Detector Circuit which registers when 
current is not flowing or when voltage is not 
present. 


Null String or File A string or file with no contents 
at present. 


Number—Convert From String BASIC. See VAL. 
Number—Convert to String BASIC. See STR$. 


Number—Largest Line Number BASIC. The 
largest possible line number for a T/S BASIC 
program is 9999. 


Number—Storage Form BASIC. As with all 
variables, number variables are stored in memory 
between the address of VARS and E_LINE. VARS 
is the system variable holding the starting address 
of the variables section of memory. E__LINE is the 
system variable olding the ending address. 

The number is stored in memory according to strict 
rules. If the number variable has only one letter in 
its name, then the first byte (the label byte) is 
formed by the following formula: 


LABEL BYTE = 64 + CODE 
<letter name of the number variable> 


If the number variable has more than one letter in 
its name, then the label bytes are formed by the fol- 
lowing formula: 


FIRST BYTE=128+CODE<first letter of name> 

SECOND THROUGH NEXT TO LAST BYTE = 
CODE<letter in the name> 

LAST BYTE=128+CODE<last letter in the name> 


For both single letter and multiple letter number 
variables, the next five bytes store the number, 
one byte for the exponent and four bytes for 
mantissa. The exponent stores the magnitude of the 
number, while the mantissa stores the significant 
digits of the number. All told, the number of bytes 
needed to store a numeric variable is five plus the 
number of letters in its name. 


Number Crunching The performance of complex 
arithmetic operations and computations. 


Number of Files on Diskette CP/M. The File 
Listing Command (DIR) allows you to see on the 
screen a list of all files on a diskette, or selected 
files. DIR is a resident command, part of CP/M. 


Numbers Primer* Similar to Aphabet Primer. 
Introduces the numbers 1 to 10. 16K RAM; 
cassette. Mac-Man Software. 


Numeric* Solves any equation you key in and 
plots its graph. Handles simultaneous equations, 
right angles, mean and standard deviation, etc. 16K 
RAM; cassette. Mindware Inc. 


Numeric Array Variable BASIC. A variable set up 
with a DIM statement to hold an array of numbers. 
The array variable name can be only one letter 
long. This means you can have, at most, 26 
numeric array variables. See also DIM and Array 
Variables. 


Numeric Expression A numeric expression is any 
collection of variables, numbers, operations, or 
functions which, when calculated, results in a 
number. For example: 


LET A=1 LET B$="1” 
1+A 
(VAL B$=1) + (A<) 
are numeric expressions equal to 2. 


Numeric Pad The keypad on the right side of a 
keyboard, upon which numeric operations and 
numeric data can be entered. 


Numeric Value of String BASIC. See VAL. 


Numeric Variable BASIC. Set up with a LET 
statement, each numeric variable holds one 
number at a time. The numeric variable name can 
be as long as you want. The first character must be 
a letter. Subsequent characters may be either 
numbers or letters. 


It is wise to make all numeric variables names at 
least two characters long. This means all single 
letter variables are either control variables or 
arrays. Note: you can use the same letter name for 
a numeric variable, and a numeric array. Each of 
these variables is stored differently in memory. 
However, your programs will be harder to read. 


Numeric Variables—Rules for Names BASIC. See 
BASIC—Variable Names. 


Number Crunching è Numberint 4.0* 


Numerint 4.0* This program contains an adaptive 
quadrature numerical integration routine based on 
Newton-Cotes eight panel formula. The user 
provides an integrand function as a subroutine and 
the computer returns an indicator of solution 
reliability. 16K RAM; cassette. Arizoftx. 
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O Codes. T/S code for O is 52 (HEX 34); inverse 
O is 180 (HEX B4). The ASCII code for O is 79 (HEX 
4F); for o, 111 (HEX 6F). 


O Stands for Output, or Overflow. 


O Level French Revision* An aid for learning 
French. Includes six comprehensive programs on 
Verbs, Pronouns, and Adjectives, and three on 
Vocabulary. 16K RAM; cassette. Rose Cassettes. 


O Level Maths Parts I and II* Study guides for O 
Level exams in mathematics. 48K RAM. Scisoft. 


O Level Maths Revision* Teaches and tests 
Matrix Multiplication, Inversion of Matrix, Multibase 
Arithmetic: Subtraction, Calculus: Differentiation, 
and Calculus: Integration. 16K RAM; cassette. 
Rose Cassettes. 


O Level-Physics, -Chemistry, or -Biology* Study 
guides for O Levels in these subjects. 48K RAM. 
Scisoft. 


Object Code The code produced by a compiler 
or Assembler program. The object code is either 
directly executed by the computer or needs further 
translation through a linkage before it can be 
executed. 


Object Program Machine language program 
resulting from translation of a source program 
(q.v.). 


Occasion Calendar* This program will allow you 
to note important events and appointments for a 
full month in advance. 16K RAM; cassette. 
Intercomputer Inc. 


O @ ON...GOSUB and ON...GOTO 


OCT$ BASIC Function. OCT$ returns a string 
which represents the octal value of the decimal 
argument. The format is: 
<stringvariable> = OCT$(<n>) 
<n> is a numeric expression in the range 0 to 
65535. 
This function is not available in T/S 1000 BASIC. 
However, the following program lines will do the 
same thing: 
5 LET O$=“” 

10 PRINT “ENTER DECIMAL NUMBER” 

14 INPUT DECIMALNUMBER 

16 LET D=DECIMALNUMBER 

20 IF D<O OR D>655 35 THEN GOTO 10 

30 FOR P=5 TOO STEP -1 

40 LET O$ =O$ +CHR$ (28+INT (D/(8**P))) 

50 LET D=D-(8**P)*INT (D/(8**P)) 

60 NEXT P 

70 PRINT “(DECIMAL,”;“OCTAL,’, DECIMAL 

NUMBER,O$ 
80 GOTO 5 


Note: [ ] enclosed in displayed in reverse video. 
Refer also to HEX$. 


Octal String—Convert from Decimal 
OCT$. 


Odd Parity A byte in which an odd number of bits 
are set to 1 is said to have odd parity. 


BASIC. See 


Off-Line Off-line means that a device or medium 
is outside of, or disconnected from, the computer 
system. Contrast with on-line, which means that a 
device or medium is inside or connected. 


A cassette player is off-line when it is detached or 
off, and on-line when it is ready to work. A printer is 
on-line if it is attached, powered on, and ready to 
PRINT. The printer is off-line if it is disconnected 
powered off, or switched to its “off-line” state by an 
on-line/off-line switch. See also Memory and 
Input/Output. 


Offset Address The smaller part of a base 
register/offset pair. The data to be processed is 
located at: <effective address>=<contents of base 
register>+<offset>. 


Hardware/software for 
Praxis 


Olivetti Praxis Interface* 
driving input/output from an Olivetti 
typewriter. Sinclair Place. 


ON...GOSUB and ON...GOTO BASIC Statements. 
ON...GOSUB and ON...GOTO are used to branch to 
one of several specified line numbers, depending 
on the value of an expression. The formats are: 
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On-Line è OR 


ON <n> GOTO <line>[<,line>. .. ] 

ON <n> GOSUB <line>[<line>. .. ] 
<n> is a numeric expression which is rounded to 
an integer, if necessary. It must be in the range 0 to 
255, or an “Illegal function call” error is displayed. 


<line> is the line number of a line you wish to 
branch to. The value of <n> determines which line 
number in the list will be used for branching. If the 
value is 4, the fourth line number in the list will be 
the destination of the branch. 


In the ON...GOSUB statement, each line number in 
the list must be the first line number of a 
subroutine. This means that at some time it will be 
necessary to have a RETURN statement to bring 
you back to the line following the ON...GOSUB. 


If the value of (n) is zero, or greater than the number 
of items in the list (but less than or equal to 255), 
BASIC will continue with the next executable 
statement. 


T/S 1000 BASIC does not have ON...GOSUB or 
ON...GOTO. However, by using numeric expressions 
in the GOSUB and GOTO statement, you can do 
just about the same thing. Example: 


10 INPUTA 
20 GOTO A*100 


or, fancier yet: 


10 INPUT A 

20 IF A¥1 AND A¥2 AND A¥3 THEN 
GOTO 10 

30 GOSUB ((1100 AND A=1)+(1150 AND A=2) 
+(300 AND A=3)) 

40 GOTO 10 

1100 PRINT “SUB 1100” 

1110 RETURN 

1150 PRINT “SUB 1150” 

1160 RETURN 

3000 PRINT “SUB 3000” 

3100 RETURN 


On-Line Inside of, or connected to, the computer 
system. On-line means that a device or medium is 
inside or connected. Contrast this with off-line, 
which means that a device or medium is outside of, 
or disconnected from, the computer system. 


On-Off Toggle Switch* This switch can be used 
to silence the keyboard chirper. Integrated Data 
Systems. 


Operand Operations are performed upon entities 
called the operands. For example, LET A=B+C 
specifies that the operation of addition be 
performed on the operands B and C. 


Operating System The software which manages 
the hardware and the logical reasoning of the 
computer. The Operating System would include 
file management, scheduling of the process 
requested, and the handling of any connected 
devices. 


Operating System Utilities The T/S 1000 does 
not come with any O/S utilities, although BASIC 
commands can sometimes be used for these 
purposes. Several commercially prepared programs 
which offer useful utilities (like renumber and block 
moves) are presently available. See Toolkit, 
Renumber, ProgStore Toolkit, and Progmerge. See 
also Programming Utilities. 


Operation Action of a program resulting in a 
defined instruction being executed and carried out. 


Operation Code Part of the Assembly or Machine 
language program which specifies what operation 
is to be performed. 


Operator Symbols within a program—such as * 
for multiply, - for subtract, or + for add—which 
specify what operation is to be performed. 


Optimax* With as many as 75 changeable 
factors and constraints, this linear optimization 
package costs far less than other programs of 
similar quality. Brings costs down and profits up in 
mixing, planning, distribution and operational 
problems. 16K; cassette. Hilderbay Ltd. 


Optimization Changing either the software or the 
hardware of a computer system so that it operates 
faster or more efficently. 


Options Values which determine the functioning 
of a device or program. 


OR BASIC Function (shift-“W”, code=217). The 
OR function in T/S BASIC works differently than in 
most other BASICs. In addition to its ordinary use 
as a logical operator, OR can be used as a 
number-valued operation. The format is: 
AORB 
where A and B are numeric expressions. 
A OR B returns: 


1 if BAO 

A if B=0 
OR Logical operation which is true if either of its 
operands is true. 


OR OverRun. The status flag of the Universal 
Synchronous/Asynchronous Receiver/Transmitter 


Orbit* © Over-Voitage Protection 


(USART) goes to 1 if a new character is written on 
top of an old one. 


Orbit* Computes and visually displays orbital 
motion and elliptical orbits, based on eccentricity. 
16K RAM; cassette. Robert C. Moler. 


Orbit* Put your spaceship into the correct orbit 
for collecting your cargo. Biocal Software. 


Orders* A system for tracking orders. Includes 
mailing list, update, sort, report, and plot options. 
Biocal Software. 


Organization of Storage See Memory Map. 


Organizer* (Vu-File). A fine database manager 
for the T/S, written in Machine Code; runs very 
quickly and smoothly. The program is menu-driven 
and easy to use. 


Instructions are on the screen at all times 
(including command codes). You start by drawing 
on the screen a “background” for your records. 
This background appears whenever you add, 
change, or view your data. Then you define where 
on the screen you are to be prompted for the 
record field information. You can have fields 
appear anywhere on the screen (except in the first 
few lines used for messages). Once you have 
finished defining the record and background 
(sometimes called the “boiler plate”), you begin 
entering records. 


As you go along, you can view or alter records, 
order records on any one field, search for values in 
the records and fields, list the records, copy the 
records to the printer, or print the records. When 
printing the records, you can either use the same 
background and field placement you used on data 
input, or you can define another “boiler plate” for 
printing the records. 


This program is remarkably flexible, well docu- 
mented, easy to use, and fast. Another amazing 
feature is that you can change the boiler plate 
background anytime you want. The same fields will 
always be displayed, but you can actually hide one 
field behind another and make it a “secret” field. 
Mailing lists, phone lists, wine lists, or any lists! | 
recommend it for anyone wanting to keep 
information on their T/S 1000. Sinclair Research 
Ltd. 


OS Operating System. 


Output Information coming out of a program. It 
may be going to a screen, printer, disk, speaker, 
etc. 


OV OVerflow. When the number of digits that 
result from a mathematical operation exceeds the 
number of registers available to hold the result, the 
sign bit is filled from the next lower bit and a status 
flag set. 


Overlay Different routines within a program 
which occupy the same memory location. They are 
loaded as needed during the operation of a 
program. Conflict can occur if two routines with 
different overlays try to use the same location at the 
same time. 


Over-Run Error The previous character in a 
register hasn’t been completely read when a new 
character is loaded into the register. 


Over-Striking The printer returns to a position 
where a previous character was struck and strikes 
a new character on top of it, thus producing a 
combination character. Sometimes used for 
boldfacing. 


Over-Voltage Protection When circuitry is pro- 
tected from undesirable increases in the AC power 
line voltage. 
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P Codes. T/S code for P is 53 (HEX 35); inverse P 
is 181 (HEX B5). The ASCII code for P is 80 (HEX 
50); for p, 112 (HEX 70). 


P Parity. 


P. 60 Check* Available only in the United 
Kingdom, this program for teachers checks P. 60 
forms for tax refunds. 3K RAM; program listing. P. 
Nethercot & R. Rackstraw 


Package, Software A software package is a 
group of computer programs, possibly including 
data files and documentation, used to perform a 
function or group of related functions on the 
computer. When the programs are devoted to an 
end user task—such as a word processing 
package, an Accounting package, etc.—they are 
called applications software. When the programs 
facilitate the use of the machinery—such as a Disk 
Operating System or a program development 
package—they are called systems software 
packages. 


Packed Decimal Two or more binary-coded 
decimal digits are present in every byte. The ten 
decimal digits 0 through 9 are stored in a four-bit 
representation. 1 is coded as 0001, 9 as 1001, etc. 


Packet A short set of data, prefixed by a few bytes 
that describe the length of the data. The data may 
then be easily transferred between the devices ina 
network. 


Pad The rectangular base where the wire of a 
computer chip is connected. 


Pad To fill a data field with blanks. 


P © Party Nibbles and Bites* 


Paging Switching from one full display screen of 
information to another, especially in a word 
processing program, is called paging. You can 
page either backwards or forwards. In memory, a 
page is a logical set of storage used for the 
management of memory; in a paging system, the 
memory location is designated by a page number 
or address, and an address within the page. 


Paint Maze* A multi-screen maze game with a 
painted path to remind you where you have been. 
16K RAM; cassette. Graphicomp. 


Pakguy* Avoid being lunch for a goblin in this 
home version of the arcade game. 16K RAM; 
cassette. Mill Research. 


Parallel Simultaneous handling of processes, 
transmissions, or storage of data. In most 
microcomputers, parallel 1/O conections have 8 
wires to carry the 8 bits of a byte simultaneously (or 
in parallel). Contrast this with a Serial interface, 
where only one data wire is available. The 8 bits of 
a byte are transmitted one after another (or 
serially). The I/O device must collect all eight bits 
and reconstruct them into one 8-bit byte. 


Parallel 1/O Port* This module is plugged in, 
between computer and RAM pack. Eight inputs 
and outputs, with LEDs for outputs. Sinclair Place. 


Parameter Another name for a definable variable 
in a program or system which can be used to send 
information to and from a subroutine or procedure. 
A parameter may take on various values which are 
used in subsequent processing by a program. 


Parity Error detection technique that uses a one- 
bit indicator at the end of a word. Odd parity sets 
the parity bit to make the total number of 1 bits odd. 
Even parity sets the parity bit to make an even 
number of 1 bits. 


Parrot, The* Program the Parrot to talk. This 
speech module generates all of the sounds of 
spoken English. Complete documentation is 
included. R.I.S.T. Inc. 


Parser A routine that analyzes a program 
instruction to set up its tree structure according to 
the programming language’s syntax. 


Party Nibbles and Bites* This program includes 
recipes for a variety of party snacks. Includes dips, 
cheese balls, and other foods. There is space for 
your own recipes. 16K RAM; cassette. Simulsion. 
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Pascal e P-C Board 


Pascal A structured computer language, 
descended from ALGOL 60. It adds such features 
as “records” (data structure definition) and “sets.” 
It has a well-defined standard, the Report portion 
of the book Pascal: User Manual and Report by 
Kathleen Jensen and Niklaus Wirth. It is suitable for 
a wide variety of chores, from systems to 
application programming. It is both explicit and 
verbose, making it easy for relatively naive readers 
and for those other than the original programmer to 
understand the function of a program. 


It is structured: all structured languages represent 
a major improvement for programmers who want 
to predict the behavior of a program more easy. It 
is much easier to understand the function of an 
IF... THEN...ELSE structure than to trace GOTOs 
and statement labels to remote, unpredictable 
places in a program. Pascal has most of the 
structures necessary to write a completely 
structured program (without GOTOs). Some of the 
dialects of Pascal implement all the necessary 
structures. In any case, it allows for more complete 
structuring than even FORTRAN 77 or the (semi) 
structured dialects of COBOL. 


Pascal is strongly typed. The “type” (floating point, 
integer, set, record) of a variable is traced even 
through procedure calls, where a language like 
FORTRAN only checks the type through the 
current local routine. This helps to point out a 
major class of programming errors. Pascal, like 
other recent languages, requires the explicit 
definition of all variables as a guard against 
introducing a misspelled variable. This is otherwise 
difficult to spot. 


The Pascal standard includes an input/output 
package. This is important for a language intended 
to be used in textbooks, but fixes the style of I/O 
that can be done from Pascal. 


Pointers and records give the high-level language 
programmer access to powerful techniques for- 
merly only available to Assembly language 
programmers for handling complicated data struc- 
tures like linked lists and trees. You can handle 
these structures explicitly in Pascal. In a language 
like FORTRAN these structures would have to be 
“simulated” inside an array with the structure only 
diagrammed in documentation or the inside of the 
programmer's head. 


Pass Make information from one process or 
program available to another process or program. 
A pass is similar to a football pass, except that one 


or more bytes of data replace the football (and the 
receiver is a program). The sender may be a 
program or a person typing the data onto a 
command line to be “passed” to a program. The 
two most common examples would be CP/M 
passing parameters from the command line to a 
program (see Relocating Loader) and a BASIC 
program passing variables to a subroutine through 
shared variable names. 


Pass Read. For instance, a two-pass assembler 
is one that passes over the source code twice to 
create object code. 


Password Used for identification and security 
purposes on a computer system. Each user is 
assigned a specific set of alphanumeric characters 
to gain entrance to the entire computer system or 
to parts of the system. 


Patch For debugging or alteration of a software 
program, a section of code is inserted into the 
program which changes the control functions. 


Patgeni* Produces pattern-filled, geometrically 
progressing graphics. 1K. ZX Co. 


PAUSE <n> BASIC Statement (“M” key, code= 
242). Causes the computer to count for <n>/60 
seconds if <n> is less than 32768. PAUSE 
<n> where n is greater than 32767 causes the 
computer to count indefinitely. In any case, PAUSE 
can be terminated by pressing any key. 


PAUSE is useful when you want to give someone 
time to read something on the screen. PAUSE also 
allows you to set a maximum time someone is 
allowed to see the screen. The largest PAUSE that 
will terminate itself is PAUSE 32767. This causes a 
pause of 32767/3600=9.1 minutes. 


PBS Bank Reconciliation Module* Assists in 
reconciling your bank statements. Used in concert 
with the Personal Banking System* from the same 
company. Highlights any discrepancies. 16K RAM; 
cassette. Hilton Computer Services. 


PC Program Counter. Or, Printed Circuit. Or, 
Personal Computer. 


P-C Board Printed Circuit Board. A printed circuit 
board is made of fiberglass or similar non- 
conductive material with little lines (or “traces”) of 
metal running all over it. Hundreds of pieces of 
wire are replaced by “printing” traces onto the 
board. This allows mass production and relatively 
error-free assembly. The art of printed circuit 


boards is designing sets of lines on both sides of 
the board such that no two lines touch unless you 
want them to. Lines can go back and forth from one 
side of the board to the other by way of “plated 
through” holes. Because of this, it is often difficult 
to track a trace from one part of the board to 
another. 


PCS Personal Computing System. 


PE Parity Error. If the parity status bit goes to 1 in 
odd parity or 0 in even parity, an error is produced, 
a flag set, and, hopefully, a message displayed. 


Peckman* By eating the power pills and avoiding 
your pursuers, you win the game. 16K RAM; 
cassette. Integrated Data Systems. 


PEEK BASIC Function (function-“O”, code=211). 
PEEK function returns the byte read from the 
indicated memory position. The format is: 
<numeric variable> = PEEK<numeric expression> 
The numeric expression is an integer in the range 
0 to 65535. The value returned is in the range 0 to 
255. To read a 2-byte variable, use: <numeric 
variable>=PEEK<n>+256*PEEK(<n>+1). See also 
POKE. 


Peloponnesian War* A historically accurate game 
based on the wars between Sparta and Athens in 
ancient Greece. 16K RAM; cassette. M. C. 
Lothlorien. 


Pericon a* This module is user-programmable 
with twenty-four I/O lines, four of which can be 
used simultaneously. Allows bidirectional 8-bit 
data transfer with handshakes, strobed I/O, and 
basic I/O. Gladstone. 


Periconb* Twenty-four lines for operating relays 
directly or driving long signal lines. On-board 
address decoding allows simultaneous use of up 
to four such modules. Gladstone. 


Pericon c* A Centronics-type parallel printer 
interface for use with an 80-column dot matrix 
printer. Gladstone. 


Peripheral Any external device connected to a 
computer and controlled by it. 


Persona* This interface module buffers all signals 
from the expansion port by way of a ribbon cable. It 
talks to other modules through a 64-way Organic 
Bus configured to fit onto the ZX81 memory 
address map. Gladstone. 


PCS e Peter Furlong Workstation or Plinth* 


Personal Banking System* 


Computer Services. 


Personal Computer Generally, 


on a desktop. 


Personal Finances, Part |.* 


Enterprises. 
Personal Finances, Part II.* Calculates and 
projects IRA account balances and interest 


information, using various options and routines. 
16K RAM; cassette. Skinner Electronic Enterprises. 


Personal Financial Planning Pack* 


Gladstone. 


Personal 


Runner’s Programs, and Yearly Datebook. 


Personal Records Storage System* 


Creations, Inc. 


Personal Stock Market Planning* 


Stock/Bond Transaction Recorder, 


Gladstone. 


Personalized Share Portfolio Program (Mark 
1)* A menu-driven program with add and delete 
capabilities. Helps analyze capital gains and Dow 
Jones Index comparisons for performance. 16K 


RAM; cassette. M. A. Smith. 


Personalized Share Portfolio Program (Mark 
Similar to Mark I*; updated for Spectrum/TS 


Il)* 
2000. 48K RAM; cassette. M. A. Smith. 


Peter Furlong Workstation or Plinth* 


Hardware accessory. Jim Griner. 


Assists with money 
management. Includes automatic posting of orders 
and other features. 16K RAM; cassette. Hilton 


a single-user 
computer system which is inexpensive and can fit 


Does various calcu- 
lations of compound interest and time value of 
money. 16K RAM; cassette. Skinner Electronic 


Includes a 
detailed instruction manual and two tapes for 
Checkbook Balancing, Budget Plan, Personal Net 
Worth, and Mortgage Plan. 16K RAM; cassette. 


Planning/Productivity Software See 
Appointment Calendar, Appointment Planner, Auto 
Record Keeper, Forget-Me-Not, Home Inventory, 
Insurance Records, Inventory, Library, Occasion 
Calendar, Real Estate,Record Keeper, Reminder, 


Easy storage 
for personal records. 16K RAM; cassette. Kopak 


This stock 
market information analysis and storage program 
includes Dow Jones Moving Average, Personal 
Portfolio 
Review, Point and Figure. 16K RAM; 2 cassettes. 


Organize 
your video, cassette, and keyboard in this housing, 
which includes an integrated switch mechanism. 
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Phase è PIP 


Phase Measured in degrees, phase is the 
difference between the O crossing point of a 
reference waveform and that of the measured 
waveform. 


Phase Locked Oscillator Also, PLO. A circuit 
which is phase locked to recover data in a floppy 
diskette drive controller. The PLO steadies the 
separate data and clock bits. 


Phone List Software See Mail List Software. 


Phys Prob* Same as Count-Down*. Grades 9-12 
can use this program to. solve basic physics 
problems. 16K RAM; cassette. AVC Software. 


PI BASIC Function (function-“M”, code=66). The 
PI function returns the number for pi=3.14159265... 
You use the function PI wherever you want to use 
the value of pi. Particularily useful with trigono- 
metric functions. Use PI to convert from radians to 
degrees or degrees to radians. Remember, 360 
degrees = 2*pi radians. So: 

LET DEGREES=RADIANS*2*PI/360 

LET RADIANS=DEGREES*360/(2* PI) 


PIC Priority Interrupt Controller. A chip which 
manages interrupts and gives vectored interrupt 
capability to an MPU which does not have this 
feature built in. 


Pick’em* Determine outcome of NFL games on 
the basis of point spread. 16K RAM; cassette. 
Stuart Software. 


Pilot* A flight simulation program complete with 
all instruments and visual sky image. Has autopilot 
if things get bad. 16K RAM; cassette. Mindware Inc. 


Pilot (Flight Simulator)* Similar to the same 
company’s Nightlite*, but with less advanced 
graphics. 16K RAM; cassette. Hewson Consultants. 


Pimania* If you answer the riddles right, you are 
rewarded with a work of art. 16K RAM; cassette. 
Gladstone. 


Pi-Mania_ Find hidden treasure! Challenge your 
imagination and skills. This adventure game 
includes music and moving graphics. For the ZX 
Spectrum with 48K. Automata Ltd., Dpt. ZS 
(England). 


Pin-Compatible Computer systems whose inte- 
grated circuits have leads or pins with identical 
functions. 


PIP CP/M. Peripheral Interchange Program. PIP 
performs a multitude of file manipulation functions 


in CP/M. It is used to copy, concatenate, rename, 
print, or modify files. The general command format 
is: 

PIP <destination> = <source> 
[<source>...] [parameters] 
<destination> and <source> are often diskette file 
names with drive letters, in which case the files are 
copied as indicated. If multiple <source> files are 
listed, they are all concatenated to form the 
<destination> file. A number of other options 
are also possible, including a<source> of CON:, 
which allows you to type in the source data. PRN: as 
a<destination> will print out the contents ofa file; 
while CRT: as <destination> will duplicate the 

function of TYPE. 


PIP accepts the following 19 parameters: 


B—Read blocks of data, i.e., read data into a buffer, 
then save it on disk when an X-OFF CONTROL-S 
is indicated, and return for the next block. Example: 
PIP COPY. RDT=RDR‘[B] 
Dn—Delete all characters to the right of column n 
during line-oriented data transfer. 132 column 
lines can be truncated by the use of D80 when 
printing a file on an 80-column printer. Example: 
PIP UL1:=EXCPTN[D80] 
E—Echo the Pl|P-transmitted source data by 
sending it to both the console and the specified 
destination. Example: 


PIP C:ORIG. A=BCKUP. B[E] 


F—Filter (eliminate) form-feed characters (ASCII 
code 0C HEX) from source data. Example: 


PIP LST:=SEQNC. ORDIF] 


Gn—Get source data from a file identified by n 
(user number): for use only when USER command 
has been executed to mark a file. Example: 


PIP B:=C:EMPLE. FIL[G3] 


H—Double-check for proper Intel Hex format of 
transmitted data. If not correct format, take 
corrective action. Example: 


PIP OLDFIL. HEX=UPDATE. HEX[H] 


I—Ignore records of a HEX file that begin with :00 in 
a hex file and set the H parameter on. Example: 


PIP TRANS. HEX=MAST. HEX{I] 


L—Translate uppercase alphabetic characters to 
lowercase, prior to sending the source to the 
destination. Example: 


Pipe Flow* è PLOT x,y 


PIP APROGRESLT=BPROGRESLT[L] 
N—Add line numbers in the form “15:” to the data, 
prior to sending it to a listing-type destination. If N2 
is used, the line numbers are printed in the form 
“000015.” Example: 

PIP LPT:=INIT. ASM[N] 
O—Consider the file as object data (non-ASCII). 
CONTROL-Z is not an end-of-file signal and 
should be sent to the destination. Example: 


PIP C:=OBJDATA. CRL[O] 


Note: The transfer of COM files automatically 
employs the [O] parameter. 

Pn—Begin a new page each n lines. This is 
accomplished by sending a form feed character to 
the listing device. (P or P1 is the same as P60). If 
the F parameter is used with Pn, all conflicting 
form-feed characters are removed from the 
source. Example: 

PIP LST:=EVENTAA. C[P] 


QS IZ v Quit copying from the source when the 
string “s” is encountered. (“s” is to be included in 
the copy). An “s” including lower case letters 
necessitates the use of the PIP * prompt before this 
command; otherwise the lower case will be lost. 
Example: 


PIP *SEGMNT. RPT=FIN. RPT[Qclusion. v Z] 
R—Read and copy system files not on the 
directory. Example: 

PIP B:=*. *[R] 
Ss IZ v Begin copying from the source when the 
string “s” is encountered. (“s” is included in the 
copy). By combining S and Q, data can be copied 
from the middle of a file. Example: 
PIP 
*RNG=NEXTRNG[Stally Y ZQtritium. Y Z] 


*LST:=RNGFIND. ASC[S500 v ZQGOTO 430 v Z] 


Tn—Tabs are expanded to columns n, 2n, 3n, etc. 
Example: 

PIP LST:=PRIMARG. ASM[T8] 
U—Lowercase letters are changed to uppercase. 
Example: 

PIP LST:=UNITAA. C[U] 
V—Verify source data and written data to be the 
same. Example: 

PIP B:PRNTFL. A=RECFL[V] 

W—Write over files that were set R/O. (User’s 
permission not needed.) Example: 

PIP REWRT=WORKDSK[W] 


Z—Zero the parity bit, which is the leftmost high- 
order bit, of each byte. This parameter assumes 
that ASCII characters do not use this bit. Example: 


PIP ENDPROC. ASC=NORMPROC. C[Z] 


Pipe Flow* This program calculates friction 
factor and Reynolds number for any input flow 
condition. Also calculates heat loss for any piping 
system. 16K RAM; cassette. Banta Software. 


Pipelining When a computer gets the next 
program instruction before finishing the last 
instruction, thereby increasing the speed of the 
processor. 


Pixel The smallest addressable unit in a video 
graphics display. The T/S has 44X64 pixel 
elements controlled by PLOT and UNPLOT. 


Plane Frame* A database of seven sections, 
fourteen spans, and twelve joints for the profes- 
sional engineer. Also demonstrates matrix structural 
analysis. 16K RAM; cassette. Zeta Software. 


Planetfinder* Calculates detailed astronomical 
information about the planets. 16K RAM; cassette. 
Kamel Technology. 


Planets* Finds and displays the positions of 
planets in the solar system on any given date. I6K 
RAM; cassette. Robert C. Moler. 


PLOTx,y BASIC Statement (“Q” key, code=246). 
Puta dot at the pixel location (absolute value of x, 
absolute value of y). x and y can be any numeric 
expressions where -63 < x < 63 and -43 < y < 43. 


The pixel location is defined by the x (horizontal, % 
columns) and y (vertical, % rows) values. The TV 
screen has 0 to 63 x values across the bottom from 
left (0) to right (63). There are also 0 to 43 values 
along the side from bottom (0) to top (43). Try this: 


10 PRINT AT 0,0,“ ” 

12 PRINT AT 1,0,“ ” 

15 PRINT AT 21,0,“ENTER X” 

20 INPUT X 25 PRINT AT 21,0," ” 

30 IF X<-63 OR X>63 THEN GOTO 10 
40 PRINT AT 0,0,“X=";X 

50 PRINT AT 21,0,“ENTER Y” 

60 INPUT Y 

65 PRINT AT 21,0;“ ” 

70 IF Y<-43 OR Y>43 THEN GOTO 50 
80 PRINT AT 1,0,“Y=";Y 

90 PLOT X,Y 

95 PRINT AT 21,0;“WAITING” 

100 PAUSE 65535 

110 GOTO 10 
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Plotter © Power Paw Power Function Unit* 


UNPLOT x,y works the same way as PLOT x,y 
except that it erases the pixel at x,y. 


Plotter A computer-controlled mechanical device 
which draws images upon a screen or printer. 


Plotter 1 Specify a function or relation, and the 
program plots it. 16K; cassette. J. C. Software. 


. Plug-Compatible Devices or components which 
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use the same plugs and therefore can be used 
interchangeably without modification within the 
computer system. 


Pointer A data item whose contents is the 
address of another data item. 


POKE BASIC Statement. The user may enter 
specific values or data into a particular memory 
location. POKE places a byte into a memory 
location. The format is: 

POKE <n>,<m> 
<n> must be a numeric expression in the range 0 
to 65535. It indicates the address of the memory 
location where the data is to be written. 
<m> is the data to be written to the specified 
location. It must be a numeric expression in the 
range 0 to 255. 
The complementary function to POKE is PEEK. 
POKE and PEEK are useful for efficiently storing 
data, loading Machine language programs, and 
passing arguments and results to and from 
machine language subroutines. BASIC does no 
address checking, so use caution when assigning 
address locations. You don’t want to POKE data in 
BASIC’s stack, BASIC’s variable area, or your 
BASIC program. 


Polling A technique where the status of each 
device is ascertained according to a. schedule. 


Polsat* A ham radio 16K; 
cassette. Zeta Software. 


Poly Port* Provides six I/O ports including three 
ports for the manufacturer’s Polyphonic System*. 
In kit or assembled form. Rave Research. 


“Oscar Tracker.” 


Polyphonic System* Includes Poly Port and 
Synthi Soft. 2K RAM minimum. Rave Research. 


Pong* The classic video game. 1K RAM. Biocal 
Software. 


Pontoon* A visually impressive card game for 
the T/S 1000. 16K RAM; cassette. Kopak Creations, 
Inc. 


POP A programming instruction where the last 
word is removed from the top of a stack. 


Pop Star* If you answer the questions right, you 
could become a big pop star. 16K RAM; cassette. 
Gladstone. 


Port A physical I/O connection. An address 
providing a connection between the computer's 
internal processor and an external device. Ports 
are used to attach input and output devices. 


Portable Keyboard* Learn the keyboard without 
having to be at your computer. This printed 
simulation shows regular typewriter keys and 
special function keys. 8 % x 11 format; fits in 
regular binders. Computer Practice Keyboard. 


Portfolio* Maintains records on up to 50 stocks, 
bonds, and mutual funds. Calculates individual and 
portfolio performance. 16K RAM; cassette. Orion’s 
Belt Enterprises. 


Positive Logic Voltage level most positive in the 
computer system is the true level; the false level is 
the voltage level closest to zero. 


Postfix Notation system where the operator 
follows the manipulation symbols used in the 
program. 


Potluck 1* A package of short programs on 
several aspects of programming: math routines, 
graphic generators, games, utility routines. 1K; 
listing. ZX Co. 


Power Down The steps a computer may take to 
preserve and protect the processor or connected 
peripherals when the power fails or is shut off. 


Power Line Control* An on/off power switch 
with a visual indicator and a push-button system 
reset. Allows push-button power up/down and 
system reset. H & H Electronics. 


Power Line Filter/Suppressor Module* This 
module protects computer and peripherals from 
radio frequency interference and voltage surges. 
Includes two outlets, switch, and 5-amp fuse. 
Hurricane Electronics. 


Power On Turn the power switch to the ON 
position or otherwise supply electric current to a 
device. 


Power Paw Power Function Unit* Provides a 
Power/RESET switch with up to 15 minutes of 
battery backup and a status LED (Red for battery, 
Green for line). The Sync-Lair. 


Power Supplies/Regulators è Print Out a File Using PIP 


Power Supplies/Regulators See Clean Line 
Power Supply Regulator, Data-Assette Power 
Supply, Power, SPS-2A Power Supply, TA-3 
Transient Absorber/Outlet Strip, UPSystems’ NiCd 
Backup System. 


Power Supply The unit that converts the voltage 
from the electrical supply to the voltages which the 
computer elements use. 


Power Supply* Provides an additional power 
supply which is 9VDC, 1A, CSA, and UL-approved. 
Integrated Data Systems. 


Power Up The steps taken by a computer 
processor when the power is turned on or restored 
after a power failure. The processor and peripherals 
are initialized so that program execution may be 
started. 


Power-Fail Restart A device which detects a 
drop in the voltage and signals the processor. The 
processor stil! has several milliseconds to preserve 
the registers in a battery backup memory, allowing 
automatic resumption of processing when the 
power is restored. 


Pre-Processor A program or mechanical device 
which prepares data for further processing. 


Press Release Mailing List* A mailing list of 400 
periodicals for mail computer product press 
releases. Produces labels in zip code order. Stuart 
Software. 


PRG-DLR* Allows you to catalog stored programs. 
2K RAM; listing. Troiano Software Company. 


Pricing Programs* Calculates costs, and fixes 
retail prices with different markups. Sets margin of 
markup or total required profit. 16K RAM. 
Executive Workshop. 


Primary Arithmetic* Practice addition, subtrac- 
tion, multiplication, and division, using simple 
numbers. 16K RAM; cassette. Rose Cassettes. 


Primary Maths Package* For elementary grades. 
Tests tables and fractions; includes an area game. 
16K RAM; cassette or program listing. Paul 
Shreeve Software. 


PRINT BASIC Statement (“P” key, code=245). 
The PRINT statement displays data on the screen. 
The format is: 

PRINT <list of expressions>{,][;] 
<list of expressions> is a list of numeric and/or 
string expressions, separated by commas or 


semicolons. Any string constants in the list must be 
enclosed in quotation marks. A PRINT statement 
alone will display a blank line. The punctuation in 
the <list of expressions> determines the spacing 
of the printed items. BASIC divides the screen line 
into two zones of sixteen spaces each. In the <list 
of expressions>, an item after a comma will start 
printing in the first space of the next zone. An item 
following a semicolon is printed immediately after 
the last value. 

If a comma or semicolon ends the list of 
expressions, the next PRINT statement begins 
printing on the same line, spacing accordingly. If 
the list of expressions ends without a comma or 
semicolon, the next PRINT statement begins 
printing at the start of the next line. 

If the length of the value to be printed is more than 
the number of character positions remaining on 
the current line, then the value will be printed at the 
beginning of the next line. There are two functions 
available in the PRINT statement. PRINT AT <I>, 
<c>; <list of expressions>[,] [;] starts printing the 
expressions at line “Il” and column “c”. “I” is a 
numeric expression whose absolute value is 
between 0 (top line) and 21 (bottom line). “c” is a 
numeric expression whose absolute value is 
between 0 (left) and 31 (right). 

TAB is the other function available in the PRINT 
statement. TAB <c> makes the next item start in 
column <c>. <c> is a numeric expression 
between 0 and 255. If <c> is larger than 31, then 
<c>=<c>-32 until <c> is no longer larger than 31. 
If the print position given by TAB <c> is the current 
print position, then TAB <c> causes the print 
position to go to column <c> of the next line. 
LPRINT statement uses the same format techniques 
but displays the values on the printer. See LPRINT. 


Print BASIC Program Line on Printer See LLIST 
and Copy. 


PRINT Blank Line on Printer An LPRINT state- 
ment with no other specifications will print a blank 
line (that is, feed the paper up one line and return to 
left margin), so you can space your printout format 
neatly. 


Print Current Screen on Line Printer See Copy. 
Print on Printer from BASIC See LPRINT. 


Print Out a File Using PIP CP/M Command to 
copy information from one place to another. The 
original file is always left undisturbed. PIP is a 
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Print Screen ® Program 


transient command, PIP. COM. The general format 
is: 


PIP <destination>=<source> 


where <destination> and <source> may be 
replaced by a device or a CP/M filespec. There are 
default rules: if the (to) location (or part of it) is 
omitted, it is assumed to be the same as the (from). 
The drive letter, however, defaults to the CP/M 
default drive. If in doubt about the default rules, just 
enter the full <destination> and <source> names. 


You may also use the device names as 
<destination> or <source> locations (CON:, LPT:, 
LIST:, etc.). An example may clarify this. You can 
print out a file by using <destination> = LPT1: 

PIP LPT1:=LST: A:FILE. TXT 
See PIP for a full discussion of this CP/M 
Command. 


Print Screen See Copy. 


Print Zones Each group of sixteen spaces is 
called a print zone. A comma (,) in a PRINT or 
LPRINT list of items means “start printing the 
following item at the start of the next print zone.” 
Contrast this with the semicolon (;), which means 
the next item should be printed immediately after 
this one, without even a single space between. The 
print zones begin in columns 1 and 17. 


Printers See Daisy Wheel Printer, Diablo, Epson 
Printer, Microprism, and Timex/Sinclair 2040 
Printer. 


Print-Planets* Use the ZX printer to plot the 
orbits of planets. 16K RAM; cassette. Robert C. 
Moler. 


Priority of Operations and Functions BASIC. 
When writing compound operations where the 
order of execution might be ambiguous, you can 
define what the computer should do first by using 
parentheses. The innermost operation has priority, 
just as in mathematical notation. Example: 


LET A=(2*(3+5))-6 


PRINT A prints the number 10. First, 3 was added 
to 5 giving 8. This was multiplied by 2 giving 16. 
Finally, 6 was subtracted, giving 10. 

If you do not put parentheses around operations 
and functions, the computer evaluates the expres- 
sion in a set order. This order is given by the 
following priority table: 


Subscripting and slicing 12 (highest) 


All functions except NOT 11 
and negation 

k*k 

Negation 

* or / 

+ or - (subtraction) 

=, >, <, P, S, 4 

NOT 

AND 

OR 2 (lowest) 


lf we had not put parentheses in the example 
above, the answer would have been 5. 


Ohana co — 


PRN CP/M file extension. Print file from an 
assembly, containing the source and object listing. 


Pro Football Forecast* Predicts point spread 
and winner, based on sixteen variables for each 
team. Very accurate on last year’s playoffs. 16K 
RAM. Executive Workshop. 


Probe An electrical device which, when touching 
a circuit point, will allow a test meter to check the 
circuits connection and power. 


Procedure A part of a program which helps the 
program’s structure, readability, or reliability. The 
procedure is a separate function of the program 
and could be incorporated into a subroutine. 


Processor-Bound The speed of the processor 
limits the processing speed of the program. 


Professional Keyboard (K70)* No soldering is 
needed to install this plug-in, full-sized keyboard 
with space bar and 47 keys. Gladstone. 


Progmerge* Allows you to merge two programs 
and automatically renumber the program lines. 
Add routines to programs without having to key in 
each time. Cleva Computer Ware. 


Program A sequence of instructions which 
specify a process for manipulating data. Programs 
can be written in many languages of different 
“levels.” The level reflects how much additional 
work the processor must do before the program 
can be executed. BASIC is a high-level language 
which requires that all programs be run through a 
compiler or interpreter. Assembler or Assembly 
language is mid-range: that is, it is closer to the 
binary code of the computer, but still needs some 
processing through an assembler before executing. 
The lowest level languages are used to write 
programs in binary or hexadecimal code which are 
directly executable by the microprocessor. Before 


Program—Source Type è Program Lines, How to Delete 


Assembly language programs were developed, all 
programs were written in binary code, a tedious, 
time-consuming task. 


Program—Source Type A file which contains 
data to be processed by a language processor or 
interpreter. For example, suppose you write a 
BASIC program. This is a source program. If you 
then RUN it, the BASIC compiler will treat your 
program as its input data. A BASIC compiler will 
produce an object file which contains a translation 
of your source program into the Z-80 Machine 
language. Also, when you list a program with 
TYPE, TYPE will treat the program just as if it were 
data. 


Program—Version or Release Programs and 
software packages are changed from time to time 
to correct errors or add new capabilities. To keep 
programs from being in a constant state of flux and 
to simplify distributing modified programs to users, 
a number of changes are made, tested, and 
packaged as a new version or release of the 
program. 


Versions or releases are typically numbered: 1.0 
for the first version, 1.1 for the first minor revision, 
1.2 for the second minor revision, etc. When a 
major change or large number of minor changes 
has been made, a new number may be assigned, 
as Version 2.0. The use of version numbers helps 
programmers to supporta program by letting them 
know which version the user has encountered 
problems with. Numbering also helps users know 
which changes are effective in the version they 
possess. 


Program, How to Load See LOAD. 
Program, How to Save See SAVE. 
Program, How to Start See RUN. 


Program, Object Machine language program 
resulting from translation of a source program 
(q.v.). 


Program Concatenation and Data Concatenation 
Adding one item on at the end of the others to 
produce one longer program or data item. See PIP 
for CP/M concatenation. 


Program Counter A register which holds the 
memory address of the next instruction to be 
executed. The counter is incremented each time 
an instruction is executed. The counter can be 
modified through subroutines or calls so that the 


instruction next executed is different from that 
which directly follows in the program. 


Program Development Aids See ACS-Debug, 
Animated Graphic Programming Course, As- 
sembler/ Debugger ZXAD, Beginning Game Design, 
Complete Keyboard, Complete Memory, Complete 
Video, Custom Programs, Data Base Conversion, 
DA-1 Disassembler, De-Bugger, Decision Tables, 
Enhanced BASIC, Fastsort, Hot Z, Machine Code, 
MCODER, Programmers Toolkit, SYSLD, The 
Educator, TS1000/ZX81 Assembler/ Debugger. 


Program Diskette A program diskette is chiefly 
used to store programs. In contrast, data diskettes 
are primarily used to store data. 


Program integrity Program integrity ensures that 
programs (or data) cannot be improperly altered. 
For example, in a payroll system, steps must be 
taken to insure that employees cannot alter their 
pay rates or hours worked. Data security consists 
of guaranteeing both data integrity and data 
secrecy or privacy. 


Program Lines—Storage BASIC. All program 
lines are stored in the program area. This area 
starts at address 16509 and ends at D—FILE. 
D—FILE is a system variable which holds the 
address of the end of the program lines (which is 
the start of the display file area). 


Each line is stored according to strict rules. The 
first byte holds the more significant byte of the 
program line number. The second byte holds the 
less significant byte. The next two bytes give the 
length of the line including the ENTER byte at the 
end of the line. (This time, the first byte is the less 
significant and the second byte is the more 
significant.) The text of the program line is next. 
Here, keywords and functions are stored as single- 
byte codes. The codes are automatically expanded 
when the line is printed on the screen. The last byte 
holds the ENTER character (118). To figure out 
how much space each line will take up in memory, 
count one byte for each time you press the 
keyboard and something is added to your program 
line. In general, keywords or functions take up one 
byte each. Every letter you type in also takes up 
one byte. The number of bytes in the text plus 5 
equals the amount of memory space the program 
line uses. 


Program Lines, How to Delete BASIC. To delete 
a program line in BASIC, type the line number 
followed by ENTER. 
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Program Lines, How to Display © Prompts 


Program Lines, How to Display To display all 
program lines, enter: LIST. 


Program of Days* You can find out who was 
born or what occurred on almost any date in 
history with this historical database. 16K RAM; 
cassette. Gladstone. 


Program Tapes* Each tape has at least five 
programs, including both games and practical 
applications. The tape may include: Hangman, 
Address Book, or a host of others. 2K RAM; 
cassettes. Just Drop in Software. 


Program 1: ADDR* A small database which will 
hold up to 125 entries. Can search for data and 
store information. Excellent for storage of names, 
phone numbers, and addresses. 16K RAM; 
cassette. R. Panwar. 


Program 2: ACCR* An expanded version of 
Program 1*, but with increased storage abilities 
and greater search capabilities. 16K RAM; cassette. 
R. Panwar. 


Programmable Character Generator* This pro- 
grammable module provides inverse characters 
which can be mixed/interchanged with two 
programmable character sets. There is an edge 
connector for plug-ons. Sinclair Place. 


Programmers Toolkit* This package comes with 
Machine Code routines to assist in writing more 
efficient and elaborate programs. Includes routines 
for: renumbering, SEARCH and REPLACE any 
character, etc. 16K RAM; cassette. Softsync, Inc. 


Programming Form Pads* A pad of 50 lined 
sheets, 812 x 11, for programming. Pleasantrees 
Programming. 


Programming Language A language that can be 
translated into Machine language and direct the 
computer to carry out functions. 


Programming Languages See Assembly, BASIC 
Compiler, FORTH, FORTRAN, LISP, Pascal, Pro- 
gramming Language, and RATFOR. 


Programming Utilities See Abacus Controller For 
T/S 1000, Assembler, Assembler/Debugger ZXAD, 
Astro-Utilities, Basecon, Base-N, CFASTDATA, 
CFASTDUET, CIOUTIL, Clocks and Timers, Code 
Master, Progmerge, Super Z, Toolkit, Utilities Tape 
3, Z-Tools, ZX Assembler, ZX Compiler, ZX81 
Assembler, and ZX81 Disassembler. 


Programs* A cassette featuring six business- 
oriented programs, including Accounts Receivable, 
Accounts Payable, General Ledger, etc. Cassette. 
M. Sieder. 


Programs for the Basic (2K)* Nine programs with 
both practical and game applications. Programs 
can be run or listed on the screen. 2K RAM; 
cassette. D.S.B.C. 


Progstore* This set of code routines creates a 
user space of 3072 bytes and then uses the space 
to efficiently load and run BASIC programs. 16K 
RAM; cassette. Cleva Computer Ware. 


ProgStore Toolkit* Package of subroutines which 
can be added to a main program. Includes 
renumber, expansion, hexlister, and hexloader. 
16K RAM; cassette. ACS Software and Cleva 
Computer Ware. 


Project Management Software See Critical Path, 
Expected Value Computation, Project Scheduler, 
and Proposal Sheet. 


Project Planning Package* A complete, movable 
package for project managers. Modeled on 
conventional critical path analysis, but more 
powerful and changeable. It can be applied to on- 
site project control. 48K. Hilderbay Ltd. 


Project Scheduler and Proposal Sheet* Two 
programs to assist in proposals and project 
schedules, each with variables for hours and 
billing categories. 16K RAM; cassette. Gladstone. 


PROM Programmable Read-Only Memory. A 
ROM which can be written on but, once written, 
cannot be changed. See EPROM and RPROM. 


PROM Burner* Burn your own PROMs. Increase 
speed by having your own important software in 
PROM. Includes manual. Hardware accessory. 
Kopak Creations. 


PROM Programmer An external device or module 
for writing user-modified ROMs. The programmer 
may input data through a hex keyboard or binary 
paper tape, or directly through the micro- 
processing unit. 


Prompt In general, a prompt is a visual signal 
from a program to “prompt” the operator to do 
something. Hopefully, the prompt gives some clue 
as to what the operator is expected to do. 


Prompts The T/S uses four different prompts to 
let you know what mode the keyboard is in. There 
are: 


Propagate è Puckman* 


Prompt Keyboard Mode 
inverse-F Function Mode 
inverse-G Graphics Mode 
inverse-K Keyword Mode 
inverse-L Letter Mode 


In addition, a Disk Operating System will have its 
own prompts, such as CP/M’s A> and B> 
prompts, indicating the default drive letter. 


Propagate To go from one component in the 
computer system to another. 


Propagation Delay The time the processor takes 
to pass a signal through one device on the system 
to another. 


Property Manager* Aids in real estate manage- 
ment by keeping track of your yearly expenses as 
well as the status of up to ten rental units. 16K 
RAM. Data-Assette. 


Proportional Spacing Where the printer allocates 
horizontal space according to a character's width, 
rather than having a standard width space for all 
characters. Proportional spacing is more readable 
than fixed-width type and appears to be typeset. 
This is not to be confused with justified type, where 
spacing is manipulated to produce a flush (even) 
right margin. 


Protected Diskette A diskette is write-protected if 
it does not have a write-protect notch about one 
inch down on the right hand side. If there is no 
notch, a small spring-loaded switch, or a light 
beam inside the diskette, is blocked. This is sensed 
by the diskette driver. CP/M also offers software 
protection for a diskette. 


Protected Field Some data entry screens have 
areas that are reserved and cannot be modified by 
the user with keyboard entry. 


Protector, The* This module allows you to reset 
the system without pulling the plug. It has two AC 
outlets. For the T/S 1000 and ZX81. Support 
Systems One. 


Protocol The rules governing the exchange of 
information between two computer systems. 


Proverbs* Teaches biblical proverbs in six 
degrees of difficulty. 16K RAM; cassette. DRRP. 


Pseudo-Instruction A user-defined directive 
which is interpreted by the Assembler as one or 
more instructions. 


Pseudo-Operation Or, Pseudo-Op. An operation 
code recognized by an Assembler, but not 
corresponding to any Machine language instruc- 
tion. Examples are ORG, which specifies where a 
program will reside in memory, and SKIP, which 
specifies a new page in the listing of the program. 


PSW Program Status Word. Contains the zero 
flag, carry flag, and other information relevant to 
the processor. 


PTX-I1/O* Input/output interface for the ZX81 
and TS1000, expandable to 16 ports. TTL 
compatible. Each port handles 8-bit words. 
Commands are in BASIC. Hardware accessory. 
Powertronix. 


Public Domain Programs There are hundreds of 
available public domain programs. The programs 
are not copyrighted—you can freely copy them 
and share them with your friends. In most cases 
these programs have been simply placed into the 
public domain, sometimes anonymously, sometimes 
with the author’s name attached. In some cases, 
the author requests that anyone who finds the 
program useful send him a “donation” to help pay 
the costs of development and to finance develop- 
ment of new or improved software. With public 
domain software, you get a chance to try out the 
programs extensively without making a commitment 
to buy. The prices tend to be much lower than 
commercial software. We urge you to help keep 
the idea of donation-supported software alive. If 
you find such a program useful, please send the 
suggested contribution to the authors. And urge 
your friends to do the same! 

Some of the public domain programs have 
extensive and excellent documentation. The source 
code is provided for many of the programs, so you 
can customize them to suit your needs or 
preferences. You may encounter a bug in one of 
the public domain programs. If it is donation- 
supported, contact the author. Otherwise, you're 
on your own. Most public domain programs are 
offered “as is”—if you encounter bugs, it’s up to 
you to fix them. 


Puckman* The guardians will try to prevent you 
from finding your way through the maze. Eating 
magic strawberries gives you a temporary advant- 
age. 6K RAM; cassette. Hewson Consultants. 


Puckman* Eating power dots is good for your 
health, in this home version of the popular arcade 
game. 16K RAM; cassette. Kopak Creations, Inc. 
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Pulse è Pushdown List 


Pulse A square or gaussian shaped voltage or 
current lasting a short period of time. 


Pulser A circuit which, for test purposes, delivers 
a high current signal of short duration. 


PUSH An Assembler instruction used to put a 
word on the top of a stack. 


Push Processing* When given pertinent A.S.A. 
information, this program presents the necessary 
information to develop film properly. 2K RAM; 
cassette. Bob Woish. 


Pushdown List Another name for a stack. 


Q Codes. T/S code for Q is 54 (HEX 36); inverse 
Q is 182 (HEX B6). The ASCII code for Q is 81 (HEX 
51); for q, 113 (HEX 71). 


Q A register used as an accumulator extension 
for efficient multiply-divide operations. Q was not 
provided in most early 8-bit CPUs, which had a 
combined A register/Q register. Newer 8-bit and 
16-bit CPUs generally have a larger set of general 
purpose registers. 


Q Bus The internal system bus of the DEC LSI-11 
computer. 


QA Quality Assurance. 


QC Quality Control. 


QPL Qualified Products List. A catalog of 
military-qualified products designed for high 
reliability applications. 


QSAVE* A terrific combination hardware/software 
package that significantly speeds up loading and 
saving. | no longer cringe at the thought of writing 
long programs and saving or loading them. A 
standard 16K full-size program takes about 30 
seconds to load or save. A verify routine is 
included to see if the program was saved correctly 
without having to erase the good copy in memory! 
Never again will | find that my program wasn’t 
saved correctly after I’ve lost the original. They also 
include a copy of the software that runs in the 8K- 
12K region of memory. This means that users who 
have the 64K expansion can take full advantage of 
this package for those extra long programs. | ran 
the following benchmark program to test the 


Q © QSAVE* 


producťs claim of of a twelve-fold speed increase. 


POKE 16388,255 
POKE 16389,255 


NEW 

10 DIM A$(4800,10) 

20 FOR l=1 TO 4800 

30 LET A$ ="2222222222” 
40 NEXT | 


The POKEs and NEW expanded my memory out to 
full size. The program didn’t balk at the DIM 
statement and spent quite a while in FAST mode 
loading up A$. | chose the 10 ?s purposely. 
CODE “?” =15=00001111B. Since the speed of a 
T/S 1000 SAVE depends on the number of “0"’s 
versus 1s, | wanted a 50/50 mix. | gave the SAVE 
command and waited 21 minutes 45 seconds. Next 
| asked QSAVE to save the program. It took 108 
seconds! | asked it to verify the tape copy. Another 
110 seconds (it had to find the program for 2 
seconds). The verify came out correct. Twenty-one 
minutes 45 seconds versus 108 seconds is 12.08 
times faster! | don’t know how they did it, but it 
works. 

Now the bad news. The instructions that come with 
the unit are poor. Keep these hints in mind: 

1) Read the following sections first-—Bottom of 
page 1 telling you to ignore the picture of how to 
hook up your QSAVE.—Bottom of page 4 telling 
you why you got two cables when you only need 1! 
2) Put a new 9-volt battery in the QSAVE (unscrew 
the two screws on the bottom and you'll find where 
to put the battery). 

3) Connect your ear jack on your cassette to the 
ear cassette jack on the QSAVE. Use the non- 
striped cable first. 

4) Connect the ear jack on your computer to the 
ear jack on the QSAVE unit. 

5) Now read pages 2 and 3 and then read my next 
hint. 

6) Before the QSAVE unit will work, you must turn it 
ON. This apparently was so obvious to the makers 
of QSAVE that they never bothered to tell you. 
Unfortunately, | was stupid and thought | should 
turn on the QSAVE unit only for programs saved 
with QSAVE. This is wrong. Turn it on for all 
programs. It will know which ones are QSAVEd 
versus SAVEd. 

7) Adjust the volume so the O/L (overload) light 
barely glows (like a dying ember). 

8) If it doesn’t work, adjust the tone control (if you 
have one) and try again. 
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QTAM è Qwerty Keyboard and Case* 


9) Try the other cable. 

10) Try a newer battery. 

11) Try a better tape. 

12) Try a better tape recorder. 

My biggest problem, as it turned out, was a weak 
battery in the QSAVE. I finally figured this out when 
| noticed | was getting successful QSAVEs right 
after | turned the unit on. | would get one good save 
and verify, but that was it. | got a new battery, and it 
has worked 100% ever since. 

Overall, the unit is wonderful. It took a while getting 
it to work, but now it’s remarkably easy and fast to 
save and load those long programs. Intercomputer, 
Inc. 

P. S. I've spent some time trying to get programs | 
bought (saved the slow way) into the QSAVE 
format. Intercomputer also makes a very useful 
program called Stopper, so you can save programs 
that don’t let you stop them. This program stops 
any program right after it’s loaded and allows you 
to save the program with QSAVE. 


QTAM Queued Teleprocessing Access Method. 
Quad 


Quad-Density Diskette Format Denotes disk 
storage density. The information capacity of a 
single-density disk is increased fourfold on a quad- 
density disk. Usually accomplished by writing the 
tracks twice as close together as in dual density. 


Involving four entities, or a multiple of four. 


Quest for the Staff of Light* You must search 
over eighty rooms in this text adventure game. 
Your quest is to return the missing staff to its 
rightful owner. 16K RAM; cassette. Horizon 
Simulations. 


Queue A data structure which contains data or 
tasks waiting to be processed. 


Quicksand* Avoid the quicksand in the swamp 
and get through the forest. 1K RAM. Biocal 
Software. 


QUIP QUad-In-line Package. An IC package with 
two rows of pins on each side. Much smaller than a 
comparable DIP. 


Quiz, The* This math game/lesson plan is 
geared for students in grades one to four. Orbyte 
Software. 


Quiz Grader* Grades quizzes in which ll 
sections have equal weights. 1K RAM; program 
listing. D. Rowland. 


Qwerty The traditional typewriter keyboard layout, 
named after the first six letters in the top letter row. 


Qwerty Keyboard and Case* Extended keyboard 
and case for the ZX81 and Spectrum. Includes 
motherboard for memory extension and sound box 
for Spectrum. Hardware accessory. Fuller Micro 
Systems. 


R Codes. T/S code for R is 55 (HEX 37); inverse R 
is 183 (HEX B7). The ASCII code for R is 82 (HEX 
52); for 114 (HEX 72). 


R Reset. Also: Register, Request, Ring indicator. 


Race* Set new distance records in this road race 
game. 2K RAM. Biocal Software. 


Race* Teaches you about vector addition and 
Cartesian velocities, while you enjoy a road racing 
game. 16K RAM; cassette. Pyramid Systems, Inc. 


Rack Mountable Describes equipment packaged 
for installation in a metal cabinet, or rack. 


Radiation Hardening A quality assurance process 
used in the production of ICs to select circuits 
which are better able to withstand radiation. 


Radio Frequency Modulator A device needed to 
make computer output compatible with regular 
televisions. See Modulator, RF. 


Ragged Margin Not justified. See Justify. 


Raiders of the Ancient Tombs* You are an 
archaeologist searching for African treasures. 
Graphics and text in eight levels of play. Includes a 
deluxe version for greater challenge. 16K RAM; 
cassette. Pinnacle Software. 


RALU Register-equipped ALU. A bit-slice ancestor 
(National Semiconductor). 


RAM Random Access Memory. Memory is any 
device which can store information and allow it to 
be retrieved when needed. The T/S relies primarily 
on random access memory (RAM), read-only 
memory (ROM),and cassettes. Memory, by itself, is 


R © RAMTOP 


usually a reference to RAM. RAM is the general 
purpose, erasable and reusable memory located 
inside the T/S and in add-on memory packs. 


RAM Chip 6116P-3* Static RAM (2K x 8) with 
instructions for upgrading 1K ZX81 to 2K. Down 
East Computers. ; 


RAM Disk A block of RAM memory used by a 
program to simulate a diskette drive. The program 
must modify or intercept all 1/0 to the “fictitious” 
drive and redirect it to the RAM memory. The RAM 
disk has its own drive letter and functions in every 
way like a real diskette, except that it is much 
faster. 


RAM Memory Card A card containing RAM 
memory to expand the computer’s main memory. 


RAM Pack A package containing expansion 
RAM that connects to the computer externally. If 
mounted inside the computer housing, it would be 
called a RAM card. 


RAM Pack Anti-Wobble* A metal clamp that 
eliminates RAM pack wobble. It can also be used 
to hold down other equipment. Installation requires 
no soldering, gluing, or electrical experience. 
Stephen Adams. 


RAM Pack Stabilizer* Device to stabilize RAM 
pack and other loose peripherals. Spectra Computer 
Products. 


RAM Packs* 16K, 32K, and 64K RAM packs that 
come in metal casings for better shielding. A 16K 
pack and a 32K pack can be piggybacked for 48K 
RAM. Gladstone. 


RAM 16* On-board address decoding, in 
conjunction with a Minimap module, allows 
simultaneous use of up to sixteen 64K RAM 
modules. Gladstone. 


RAM 64* 64K RAM is arranged in blocks of 16K, 
for use with a Minimap module. Gladstone. 


RAMstrap* This elastic strap attaches to your 
computer and holds the RAM pack firmly in place. 
Comes with strap, anchors, and directions. 
RAMstrap. 


RAMTOP RAMTOP is a system variable which 
holds the highest address of memory the computer 
can use. When the T/S 1000 is turned on, the 
computer tests all the addresses in memory 
between 16 and 32K. If you have only 2K of 
memory, RAMTOP will hold 16K+2K=18432. If you 
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have 16K of memory, RAMTOP will hold 


16K+16K=32768. 

You can POKE RAMTOP with different values if 
you want to fool the computer about the amount of 
available memory. POKEing RAMTOP and then 
giving the NEW command resets the computer 
with the new memory value. 

If you have more than 16K add-on memory, you will 
have to POKE RAMTOP to have the space 
available for BASIC programs. POKEing RAMTOP 
with smaller values than the top of your memory 
gives you some memory that will never be touched 
by the computer (until you change RAMTOP 
again). Some people use the area above RAMTOP 
to store Machine Code programs. It is a particularly 
good place to store utility programs, since anything 
above RAMTOP will not be SAVEd. 


RAND BASIC Statement. (“T” key, code=249). 
Reseeds the random number generator (RND 
function). The format is: 


RAND b 
or RAND<n> 


RAND without <n> is the same as RAND 0. RAND 
0 gets the seed from a system variable called 
FRAMES (q.v.). 


FRAMES counts from 0 to 32767 every 9.1 minutes. 
(FRAMES is incremented 60 times per second, i.e., 
every time a TV frame is generated.) It makes a 
good random seed. 

If you don’t want a random seed, then choose 0 <n 
< 65535. This will cause the same sequence of 
“random” numbers to occur every time you RUN 
the program. This is a handy feature for debugging 
and for cheating. 


Random Access An access method where each 
data item can be retrieved directly by an address 
computed from the data. 


Random Number BASIC. See RND. 


RAS Row Address Strobe. A signal used in 
dynamic RAMs to reduce the pin count by 
multiplexing the address. 


Raster Scan—CRT Display The most common 
technique of TV display: an image is created from 
groups of dots of varying brightness. In contrast to 
Vector Graphics. 


RATFOR RATional FORtran. A structured dialect 
of FORTRAN which is compiled into standard 
FORTRAN source code by a preprocessor. 


R-C Resistor-Capacitor. A circuit connected to 
an oscillator to define its oscillating frequency. For 
stable frequencies, a crystal is required. 


RD Received Data (RS-232C standard). 


RD8100 Modular Interface System—Modules* 
Modules for digital input/output; analog input; 
analog multiplexing; analog output; realtime clock; 
light pen; and others. Used with RD8100 or 
RD8101.motherboard. Hardware accessory. RD 
Laboratories. 


RD8100 Modular Interface System—Mother- 
boards* RD8100 and RD8101 motherboards (for 
use with RD8100 modules). Hardware acc. RD 
Laboratories. 


RDE Received Data Enable. A status flag in a 
UART. 


RDOS Real-time Disk-Operating System. See: 
DOS, CP/M. 


RDY ReaDY. A control signal used with slow 
memory or devices, to indicate that valid data is 
available. 


READ BASIC Statement. READ statement reads 
values from a DATA statement and assigns them to 
variables. The format is: 

READ <(variable>[<,variable>...] 
<variable> is a numeric or string variable or an 
array element which is to receive the value read 
from the DATA table. 


A READ statement must always be used in 
conjunction with a DATA statement. The READ 
statement will take values read from the data 
statement and assign them to READ variables ona 
one-to-one basis. 

READ is not available in T/S 1000 BASIC. 
However, since all variable values are SAVEd with 
the program, the READ statement would be 
superfluous. 


Read Character From Keyboard BASIC. See 
INKEY$ and INPUT. 


Reading Readiness | Preschool and special 
education students will learn beginning reading 
skills, while enjoying these games. Large type and 
easy-to-identify images. 16K; cassette. Screen- 
makers. 


Read-Only Memory Storage which can be written 
only once. Read-only memory (ROM) contains 
fixed data, usually programs such as T/S’s BASIC. 


Read/Write è Relocatable 
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ROM retains its contents when the power is off. 
Unlike RAM, it cannot be erased or changed. 


Read/Write Describes the nature of an operation, 
i.e., the direction of data flow. 


Real Estate* Projects and compares before and 
after-tax return on up to three investment 
properties simultaneously. 16K RAM; cassette. 
UAS. 


Real-Time An action, or system capable of 
action, at a speed that keeps pace with the 
occurrence of an actual process. 


Real-Time Operating System An operating system 
capable of real-time task management, including 
event scheduling, interrupt management, and real- 
time event counters. 


Reasonableness Test A test that the value of a 
variable falls within a bracket defined as reasonable. 
It is used to detect and filter noisy inputs or 
erroneous outputs. 


Rebel Raider* Do you think you can defeat the 
ultra-evil Dark Faker and topple the Empire? You 
can try. Maranatha. 


Record A unit of information, either read, written, 
or stored, such as a punched card, a disk sector, or 
a line of characters. 


Record Album Collection/Investment* Keeps 
track of your favorite disks by artist, title, and value. 
You can search for artist, search for title, add or 
delete album, change cost/value, and more. 
Comes with a manual and has guaranteed loading. 
16K; cassette. M. C. Hoffman. 


Record Keeping* Allows you to create a home 
inventory, including any comments, i.e., location, 
serial number, color, etc. 2K RAM. Eric Yruegas. 


Recursive Refers to a function, 
procedure which calls itself. 


Red Alert* You are a space pilot who can save 
earth from a horde of invading aliens. Destroy their 
ships and missiles to earn points. 16K RAM; 
cassette. Softsync, Inc. 


Redundancy The use of more than one of the 
same item to increase reliability or performance. 


routine, or 


Reentrant Programs or routines written in 
reentrant code. This code can be used by several 
tasks concurrently. 


Reentrant Code A single segment of code and 
data which is not modified during execution, so 
that it may be called by multiple programs. 


Refresh Rewriting the contents of the dynamic 
RAM periodically, typically once per millisecond. 


Refresh Circuitry Electronic circuitry which 
periodically reads and rewrites the contents of 
dynamic memory to prevent loss of data. See 
Dynamic memory. 


Register Fast memory on the CPU chip directly 
accessible to a processor. Most operations are 
performed in registers after data has been 
retrieved from RAM. CPUs generally have a set of 
internal registers which can be accessed much 
more quickly than the main memory. The T/S 
1000's Z-80 has twelve 8-bit registers which can 
also be used in pairs as six 16-bit registers. There 
are also four 16-bit registers, and six 8-bit only 
registers. Register-only operations are hundreds to 
thousands of times faster than operations requiring 
references to RAM. 


Register Select One or more lines used to select 
one register out of a given number within a device. 
Register select pins are normally connected to the 
address bus. 


Relative Addressing A method of memory 
addressing in which the information desired is 
located by adding a displacement to a pointer. 
Addresses are expressed relative to some base 
address or pointer. 


Relativity* An astronomy program that shows 
how velocities affect spacecraft, according to the 
theory of relativity. 16K RAM; cassette. Robert C. 
Moler. 


Release An edition of a software package. 
Programs and software packages are changed 
from time to time to correct errors or add new 
capabilities. To keep programs from being in a 
constant state of flux and to simplify distributing 
modified programs to users, a number of changes 
are made, tested, and packaged as a new version 
or release of the program. 


Reline* This utility program can quickly renumber 
your BASIC program. 16K RAM; cassette. CRC 
Software. 


Relocatable Describes the load module or object 
form of a program (or routine) which does not 
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Relocating Loader è Resume a Program after a Pause . 
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contain fixed addresses or is structured so that it 
can be executed anywhere in the memory. 


Relocating Loader When a Machine Code 
program is produced by a compiler or assembler, it 
may contain references to other programs and to 
other parts of the same program. Since the 
compiler does not know where the involved 
programs will be located in memory, it cannot 
complete the job of defining the addresses. They 
must be further processed by a LINK program (i.e., 
a relocating loader) to define exactly how all of the 
parts of a program will fit into memory relative to 
one another and to clarify internal references. 


Relocation See Relocating Loader. 
Rem The standard unit of radiation measurement. 


REM BASIC Statement (“E” key, code=234). REM 
is used to insert remarks in programs. The format 
is: 


REM <remark> 
<remark> can be anything you want. 


REM statements are non-executable statements 
but are output exactly as entered when the 
program is listed. However, they do take up extra 
memory space and slow the execution time. REM 
statements may be branched to by GOTO or 
GOSUB statements. Execution continues with the 
first executable statement after the REM statement. 


Reminder* Keep your calendar and appointments 
up-to-date and easily accessible. Biocal Software. 


Removable Media for Recording Information 
Means of storing information, such as programs 
and data files, are called media. The main medium 
for T/S 1000 is cassette, but diskette, hard disk, 
RAM, ROM, and other devices are also used. 
Media are often classified as: 

a) removable media, such as diskettes, cassettes, 
and some hard disks, or 

b) fixed, such as most hard disks. Fixed media are 
not removable from the device that drives them, so 
there is no ability to store additional data or backup 
copies off-line (outside the computing system) for 
insertion when needed. See also Disk Drives 
(Used), Disk Systems for T/S, F.D.C., FD-ZX, F.1.Z., 
and Memory. 


Renum* This program will renumber your BASIC 
program in about five seconds. It renumbers all 
GOTOs and GOSUBs as well as the regular 
program. 16K/64K RAM; cassette. Bob Brown. 


RENUM BASIC Command. BASIC renumbering 
is not supported by T/S BASIC, but a number of 
commercial programs to add this function are 
available. See Progmerge, Renumber, and Tool Kit. 


Renumber* A renumbering routine for insertion 
into your BASIC programs. 2K RAM; listing. Peak. 


Repeat Key Module* This module adds repeat 
capability to your TS 1000 keyboard. Device 
solders to computer inside the case. Sinclair Place. 


BASIC. See FOR...NEXT. 


Report Codes BASIC. Report codes appear 
whenever the computer has finished working on its 
assigned task. Report codes appear at the lower 
left hand corner of your TV screen. The format is: 


a/nnnn 


where a is a code from 0-9, A-F, and nnnn is the 
line number associated with the report code. The 
normal, error-free report code is 0/nnnn. The 
report code for successful completion of a 
command is 0/0. See entries under each report 
code, and a complete list under Error Codes. 


Repeat Program Lines 


Report Generator* A standard Centronics printer 
interface including a real-time clock/calendar with 
battery backup. Interface also includes CMOS, bus 
connector for RAM, and 8-bit parallel 1/O ports. 
Ener-Z Co. 


RES RESet signal. 


Reset To return to zero, or to some arbitrarily 
selected beginning point. Turning on the T/S 
performs a reset. 


Reset Button* This device allows you to reset 
your computer without having to turn off the power 
and reboot the system. Integrated Data Systems. 


Reset Control* Enables you to reset your system 
and recover from crashes without turning off 
peripherals. Dynamic Designs. 


Reside Be recorded in. A program may reside on 
a diskette, or in memory (RAM or ROM). 


Resident Software A program residing in a 
system’s main memory. 


RESUME BASIC Statement. RESUME statement 
will continue program execution after an error 
recovery procedure has been performed. Not 
available in T/S 1000 BASIC. See CONT. 
Resume a Program after a Pause Press any 
character key on the keyboard to continue 
“paused” programs. See also PAUSE. 


Retrofit e Ring of the Goddess (Part 1)* 


nn ne mmm 


Retrofit To improve or change software or 
hardware by making additions. 


RETURN BASIC Statement (“Y” key, code=254). 
RETURN statement will bring you back from a 
subroutine. It is used in conjunction with the 
GOSUB statement. See GOSUB and RETURN. The 
format is: 


RETURN 


Return from Space (FG1001)* You are a weary 
space pilot trying to return to earth, without hitting 
a star. 16K RAM; cassette. Intercomputer Inc. 


Reverse Video The ability of some CRT terminals 
to display dark characters on a light background 
as opposed to the standard light on dark. Also 
called Inverse Video. 


Reversi* Computer version of the classic game 
Othello. Program allows legal moves only and 
displays the full 8x8 board. 1K RAM; cassette. 
Melbourne House Software, Inc. 


Reversi* A Machine language version of the 
Japanese strategy game “I Go” with ten skill levels. 
Possible moves are rated and displayed, and the 
computer’s moves are written in fast-executing 
Machine language. Zeta Software. 


Reversi 1000* Computer version of the popular 
19th century parlor game. 16K RAM. Human 
Engineered Software. 


RF Modulator A device which changes a 
composite video signal, required for most monitors, 
into a radio frequency signal for display on a 
standard television set. 

RFI Radio-Frequency Interference. 

RFP Request For Proposals. 

RFQ 


RI Right In. The right input to a shifter. This is the 
pin-in for the incoming bit to fill the vacancy left by 
shifting all other bits in the word to the right. 


Ribbon Cable Connector* Connects will connect 
your T/S 1000 to peripheral devices. Female end 
fits the computer and the male end fits the 
peripherals. Computer Continuum. 


RIGHT$ BASIC Function. RIGHT$ returns the 
rightmost (n) characters of string x$. The format is: 


<string variable> 
= RIGHT$(<string expression>, <n>) 
<string variable> may be any string expression. 


Request For Quotes. 


<n> is an integer expression specifying the 
number of characters to appear in the result. 


This function is not available in T/S 1000 BASIC. 
But the following string splicing does the same 
thing: 
LET <string variable> 
= X$(LEN X$-N-1 TO LEN X$) 
or 
LET <string variable> = X$(LEN X$-N-1 TO) 


Right Arrow Key Usage. See Arrow Right. 
Right Justify See Justify. 


Right Justify, How to The following program 
shows how to right justify a string: 

10 LETJ$=“ ” 

20 INPUT S$ 

25 IF LEN S$ >15 THEN GOTO 40 

30 LET S$ =J$( TO (15-KEB S$))+S$ 

40 PRINT S$,S$ 

50 GOTO 20 


To right justify numbers in column form with 
commas, use this method: 


1 REM [PUT NUMBER IN COLUMN FORM 
WITH COMMAS] 
10 LETJ$=" ” 
20 PRINT “HOW WIDE DO YOU WANT THE 
COLUMN?” 
30 INPUT WIDTH 
40 IF WIDTH>32 THEN GOTO 20 
50 PRINT “12345678[1]23456789[2]123456789 
[3]12” 
INPUT N’’ 
REM [PUT IN COMMAS] 
LET S$ =STR$ N 
FOR C=LEN S$-3 TO 1 STEP -3 
LET S$ =S$(TO C)+‘,"+S$(C+1 TO) 
NEXT C 
REM [RIGHT JUSTIFY] 
IF LEN S$ >WIDTH THEN GOTO 330 
LET S$ =J$(TO (WIDTH-LEN S$))+S$ 
PRINT S$ 
GOTO 100 


Note: [ ] enclosed is displayed in reverse video. 


100 
200 
210 
220 
230 
240 
300 
310 
320 
330 
340 


Ring Indicator In telephone-based applications, 
such as telecommunications via modem, Ring 
Indicator is the signal or line which causes the bell 
to ring. 


Ring of the Goddess (Part 1)* You must search 
through over twenty rooms to find the girl, snatch 
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Ring of the Goddess (Part 2)* èe Round-Robin 


the ring, and avoid the witch and the wizard. 16K 
RAM; cassette. Haymarket Software. 


Ring of the Goddess (Part 2)* A continuation of 
the preceding game. Your problems have gotten 
worse. Rise to the occasion. 16K RAM; cassette. 
Haymarket Software. 


Ripple-Carry An addition technique where the 
carry coming out of an adder is propagated to the 
next adder. Carry look-ahead is a faster method. 


Rise Time The time required to complete the low- 
to-high transition of a pulse. 


RND BASIC Function (function “T”, code=64). 
RND function returns a random number between 0 
and 1. The format is: 


<variable> = RND(<x>) 
To generate random numbers in the range zero 
through <n>, use the formula: 


LET <variable> = <n>*RND 
or 
LET <variable> = INT(<n>*RND) 


RO Right Out. The right output from a shifter. 


Road to Riches* A fun game which realistically 
portrays the risks and thrills of high finance. 16K; 
cassette. Softsync Inc. 


Roadhog* If you avoid accidents in this night 
driving game, you will survive. Beware of other 
cars and, for Pete’s sake, don’t run off the road. 16K 
RAM; cassette. The Lamb’s Software. 


Roadrace* Drive a race car on a tough road 
course with a different track every time. Biocal 
Software. 


Robber of the Lost Tomb(1203)* Your archaeo- 
logical mission is to get four tablets from a 100- 
room Egyptian tomb. Naturally, you must face 
mummies, snakes, ghosts, and other nasty things. 
Game can be saved and continued. 16K RAM; 
cassette. Timeworks, Inc. 


Robot Tanks* Your tank is surrounded by 
enemies, and you only have one shot left. They 
have unlimited ammo. Good luck, Buster! 16K 
RAM. Computer Software Associates. 


Rollover Depressing two or more keys on a 
keyboard simultaneously. A good keyboard 
controller will include debouncing and multiple- 
key rollover protection. 


ROM Read-Only Memory. Memory is any device 
which can store information and allow it to be 


retrieved when needed. The T/S relies primarily on 
random access memory (RAM), read-only memory 
(ROM), and cassettes. Memory, by itself, is usually 
a reference to RAM. This is the general purpose, 
erasable and reusable memory located inside the 
T/S. 


ROM (Read-Only Memory) contains fixed data, 
usually programs such as the T/S’s BASIC. The 
T/S 1000 comes with 8K (8192 bytes) of ROM built 
into the computer. This is the BASIC ROM with the 
BASIC interpreter and system programs on it. The 
BASIC ROM is at addresses 0 to 8191. 


ROM Disassembly A & B* This set of books 
authored by the award-winning Dr. lan Logan is a 
must for anyone wishing to completely understand 
ROM. Melbourne House. 


ROM Reader* This disassembler can convert the 
Sinclair BASIC OS to Z80 mnemonics. It also 
converts hex codes and “nn” data from PEEK 
statements to decimal values. 16K RAM; cassette. 
Utilities Engineering. 


ROMable Describes code which will execute 
properly when placed in ROM memory: segments 
of ROMable code have no temporary data storage 
areas and do not accept instruction modification. 


Roman Empire* You are an early Roman 
emperor trying to conquer the known world. If you 
overcome all the difficulties, you will succeed; if 
not, you could lose it all. 16K RAM; cassette. M. C. 
Lothlorien. 


Rosetronix Brain Wave Device* Biofeedback unit 
which interfaces to the T/S and control program or 
electronic speech unit or music or robot. Only unit 
which passes beta wave data to your computer. 
Hardware accessory. Rosetronix. 


ROTATE Aninstruction which shifts the contents 
of a register or word to the left or right. The bit 
coming in one end of the rotating word is generally 
the one falling off the other end. Sometimes, it is the 
old value of the carry bit (9-bit rotation). 


Roulette* Play casino roulette against the 
computer dealer. One or two players. 16K RAM; 
cassette. Data-Assette. 


Round-Robin A scheduling technique in which 
each task on a list is performed in turn in a 
repeating sequence. In round-robin scheduling, 
each process or device corresponding to a task is 
guaranteed periodic service, whatever the actual 
task traffic may be. 


Routine © Run Time Address 
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Routine A section of code written to perform an 
action, such as an input character routine or a disk 
write routine. 


Row Scanning A technique used in decoding 
which key of a keyboard was pressed. Each row is 
scanned in turn. The output on the columns is 
examined, resulting in identification of the key. 


RPM Rotations Per Minute. 
RPN Reverse Polish Notation. See Postfix. 


RPN Calculator* Acts as a calculator using 
reverse polish notation with fifty storage registers. 
Can save work-in-progress. 16K RAM; cassette. 
Zeta Software. 


RPROM ReProgrammable Read-Only Memory. 
Similar to PROM and EPROM (q.v.), except that it 
can be reprogrammed any number of times. 


RS Register Select. A control signal determining 
which of several eligible registers will be used in 
an MPU operation. 


R-S Flip-Flop A flip-flop using two cross- 
coupled NAND gates. 


RS-232 Interface* This RS-232 20ma interface 
comes with an adjustable baud rate. Thurnall also 
produces the software to convert TS code to ASCII 
code. Thurnall Electronics. 


RS-232 Module* This module will allow you to 
connect your TS 1000 to any peripheral with RS- 
232 standard ports. Byte-Back Company. 


RS-232C A widely used standard for connecting 
computer system components, especially for serial 
communication of control and data between 
computers and serial input/output peripheral 
devices. Standard for connecting data terminal 
equipment, such as modems or network data 
concentrators. It allows substantial variation as to 
what signals are passed. See EIA RS-232C. 


RTOS Real Time Operating System. An operating 
system in which data input & computer response 
proceed at the same rate. 


RTS Ready To Send (RS-232C standard signal). 


Rubber Bridge Scorepad* A menu-driven bridge 
game with a comprehensive automatic scorepad. 
Generates a statistics page and keeps a history of 
scores for each hand. The game can be saved for 
continued play later. Dunrobin Software. 


Rubic’s Master* Solve Rubic’s Cube on the 
computer with this step-by-step, menu-driven 
program. The computer scrambles the cube, saves 
the current cube, and more. Jeu Intelligent. 


RUN BASIC Command (“R” key, code=247). The 
RUN command causes a program to clear all 
variables and begin execution. The format is: 

RUN 
or 


RUN <line> 


RUN without <line> begins execution at the first 
line of the BASIC program. 


<line> is the line number at which RUNning starts. 


Warning: RUN clears all variables! If you want to 
use variables as they were when you SAVEd the 
program, use GOTO <line>. This will keep your 
variables from being cleared. Here’s a trick | use to 
keep from accidentally using RUN instead of 
GOTO: 

10 DIM A(10) 

20 FORI=1 TO 10 

30 LET A(i)=! 

40 NEXTI 

50 PRINT “START OF THE PROGRAM” 

60 FORI=1 TO 10 

70 PRINT A(l) 

80 NEXT| 

90 STOP 
SAVE “JIM” 
GOTO 50 


Enter this program, RUN it, then give the command 
GOTO 9998 (don’t forget to turn on your tape 
recorder). Now LOAD “JIM” and the program starts 
up all by itself at line 9999. This way | don’t get a 
chance to blow it and press RUN instead of GOTO. 


Run the Country (Z77)* You manage a country in 
this game. You are responsible for the entire 
economic policy and must deal with inflation, 
taxes, reforms, and so on. Reelection awaits those 
who are successful. 16K RAM; cassette. Gladstone. 


Run Time Address BASIC. Only one BASIC pro- 
gram isin memory ata time. This program always 
starts in memory location 16509 (407DH), immed- 
iately following the system variables area. When- 
ever you LOAD a BASIC program, the computer 
knows that the first line of the program is at 
this memory location. For this reason, the first 
line of a BASIC program is often an instruction to 
store Machine Code programs. See Machine 
Code. 
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Runners’ Programs* è RZ1 Tape Controller, The* 


Runners’ Programs* A three-program package, 
including: (1) Pace and Splits Calculator (R10);(2) 
Runner’s Log (R20); (3) First Marathon Training 
Planner (R35). Package is made up of three 
separate cassettes. 16K RAM; 2K RAM versions. 
Evansoft Associates. 


Running* Helps you design a personal running 
program. Included is information on diet, exercise, 
and equipment. It also has space for a log of your 
progress. 16K RAM; cassette. Orbyte Software. 


Russian Roulette* For picking random numbers, 
there is nothing like Russian Roulette. P. Nethercot 
& R. Rackstraw. 


R/W Read/Write. 


RX81 Control Board* Controls eight LED displays 
and eight input switches independently. Software 
included. Hardware accessory. Zodex. 


RZ1 Tape Controller, The* Allows you to control 
the SAVE and LOAD leads and the tape recorder 
motor for one or two tape recorders. Also provides 
five control outputs which can be used for bank 
switching, etc. Stephen Adams. 


150 


S Codes. T/S code for S is 56 (HEX 38); inverse S 
is 184 (HEX B8). The ASCII code for S is 83 (HEX 
53); for s, 115 (HEX 73). 


S Select. Can also refer to Strobe. 


S (inverse) BASIC Editor. The inverse-“S” cursor 
appears when the line you are working on has a 
syntax error. The inverse-“S” will appear next to 
the offending character, keyword, or function. 


S-100 This commonly used microprocessor bus 
was first used in the 8080 systems, but has been 
updated for use in 16-bit microprocessors. 


Sabotage* A maze game that requires quick 
thinking and fast reaction time. 16K RAM; cassette. 
Human Engineered Software. 


Salary* Helps UK residents check their pay and 
calculate upcoming raises. P. Nethercot & R. 
Rackstraw. 


Sales* Analyzes your sales performance to 
determine hot items and to calculate total sales. 
Biocal Software. 


Sales Anaylsis Software See Business/Sales 
Packages. 


Sales File* A database for sales. Holds up to 150 
items with both retail and wholesale prices, totaling 
each type separately. Can add sales taxes, record 
inventory, and assist in managing up to 25 
accounts. 16K RAM; cassette. Heath Computer 
Services. 


Sales Journal* Gives a printout of General 
Ledger entries, with distribution and totals after 


S è SAVE 
verification. Includes a work sheet. 16K RAM; 
cassette. M. Sieder. 


Sales Trend Analysis* Charts your sales 
performance showing averages, highs, and lows, 


using four base-period formats. Executive 
Workshop. 
Salvo* A two-player naval warfare game. Fire 


when ready, Gridley! 16K RAM; cassette. Orbyte 
Software. 


Sample and Hold A technique or device to 
intercept analog data and convert it to digital data. 


Sampling Periodic measurement of input values. 


Samurai Warrior* If you can meet the challenge 
of being a samurai, you can gain much face (and 
many points) while protecting the innocent and 
saving villages. Should you fail, suicide is an 
option. 16K RAM; cassette. M. C. Lothlorien. 


Satellite Processor A computer that assists in 
the work of a larger computer. The satellite 
computer may be located at a distance, or may be 
contained in the same device as the main 
processor, creating a multiprocessor machine. 


SAVE BASIC Command (“S” key, code=248). 
Saves <filename> on cassette. The SAVE statement 
dumps everything from memory address 16384 to 
E_LINE (system variable) onto cassette. This 
includes the system variables, your program, the 
display file, and all variables. If you don’t need the 
variables stored, use CLEAR first and then SAVE. 


To RUN the program at a later time, use the LOAD 
command to copy it from the cassette back into the 
memory. See LOAD. 


lf you want your program to start execution 
immediately after LOADing, put the SAVE statement 
in your program, followed by a GOTO nnnn where 
nnnn is where you want the program to start 
executing after the LOAD. Turn on your tape 
recorder, and give a GOTO nnnn command where 
nnnn is the line number of the SAVE statement in 
your program. 


The SAVE instruction does not alter your program 
in memory. It is important to be aware that, when 
you write a BASIC program, it will be lost (erased), 
unless you SAVE it before turning off the computer 
or using the NEW command. 


To SAVE a program in diskette system (CP/M or 


other), see Aerco, Compusa, CP/M, Disk Operating 
Systems, F.D.C., FD-ZX, and F.I.Z. 
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SBC e SCROLL 


SBC Single Board Computer. Several manu- 
facturers have created a line of computer board 
products using common components (e.g., the 
multibus.) 


SCCS Southern California Computer Society. 


Scheduling Allocating a non-sharable resource, 
such as CPU time or an I/O device, to a particular 
task for a period of time. 


Schematic, Overvoltage Protective Circuit* Pro- 
tective circuit diagram. Prevents computer chip 
damage in case of regulator failure. Instant 
shutdown if voltage output exceeds max. Rating of 
ICs in computer. Hardware accessory diagram. 
John Andrews. 


School Fund* Organize your school fund 
accounts. 16K; cassette. P. Nethercot & R. 
Rackstraw. 


Schotky A form of high-speed circuitry 
technology. 


Scientific Software See Engineering-Mechanical- 
Scientific Software. 


SCL Sinclair Computer Logic. This is the name of 
the custom chip inside the T/S 1000 (one of only 
four logic chips). The SCL is also known as the 
“workhorse” since it handles most of the heavy 
work (communicating with the TV and cassette). 
This is a non-standard, custom-built chip which is 
largely responsible for the low price of the T/S 
1000, since it dramatically reduces the number of 
chips needed. 


SC/MP* Simple Cost-effective MicroProcessor- 
an 8-bit chip, made by National Semiconductor. 


Scope The scope of a variable is comprised of 
the sections of a program where that variable is 
available to the user. Scope is not a useful concept 
in BASIC, since all variables in BASIC are available 
throughout the program. 


Scotch Brand identified with various recording 
products. 


SCR Silicon Controlled Rectifier. A silicon cell 
which permits current flow in one direction only, 
thus effectively converting AC current to DC. 


Scratchpad That part of a microprocessor 
consisting of unassigned registers which can be 
used by the computer for calculations and other 
functions without affecting other parts of the 
processing system. This internal RAM area is 
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usually considerably faster than the main system 
RAM. 


Screen The surface of a monitor or TV set on 
which characters are displayed. 


Screen—ECHO Function Sends characters from 
the keyboard to the screen for visual confirmation 
of what has been typed. Since there is no hard- 
wired connection between the keyboard and the 
screen, the keyboard simply sends characters to 
the CPU, which then sends them to the screen. 


Screen Cursor See Cursor. 
Screen Display See PAUSE. 


Screen Generator A program which helps define 
CRT screen forms. These consist of text and 
symbols on a CRT for data entry and display. 
Screen forms are often displayed in protected 
fields and consist of prompts to guide the data 
entry operator. 


Screen Kit* A package of Machine Code routines 
for use in BASIC programming. Complex routines 
are executed quickly and easily. Included are 
routines for clearing the screen, scrolling, inverted 
screen, etc. 16K RAM; cassette. Mindware, Inc. 


Screen Machine* A Machine Code routine which 
allows data input to any screen location. Also 
includes formats for dates, decimals, etc. The 
routine is accessed through a GOSUB. 16K RAM; 
cassette. SyncMaster. 


Screen Printed on the Printer See COPY. 


Screen Size A measure of the amount of 
information that a CRT screen can display. 
Screens may be measured diagonally, as TV sets, 
or by the number of vertical and horizontal dot or 
character positions. 


Screen Up Scrolling See SCROLL. 


Screen-Calc* Perform a wide variety of book- 
keeping functions with this variable program that 
gives the user control of 450 entries and the power 
to organize, calculate, and total the information. 
Banta Software. 


Screenmate* Complete with “piggyback” feature, 
this product offers a light pen and an Atari joystick 
interface in one peripheral. Interface Innovations. 


SCROLL BASIC Statement (“B” key, code=231). 
Flips the screen up one line. The top line 
disappears and a new line is put at the bottom. 


Scrolling © Serial 


Note: The SCROLL statement does not blank fill 
lines. Therefore, the display file will start to look 
strange if you use SCROLL without putting 
something onto the new lines. See Display File— 
Storage Form. 


Scrolling Moving the contents of the CRT screen 
up or down by ‘one or more lines. Smaller 
movements, performed one dot at a time, are called 
microscrolling or smooth scrolling. 


Scyon’s Revenge (1207)* You seem to be the 
only person in the Star Fleet who can stop the 
Scyons. Your ship is armed and ready, but are you? 
16K RAM; cassette. Timeworks, Inc. 


SDLC Synchronous Data Link Control. 


SE Sign Extend. This  bit-shifting operation 
ensures that the correct sign (positive or negative) 
of a number is output at the conclusion -of 
multiplication or division operations within the 
computer. Also: Systems Engineer, a software 
technician usually employed by a computer 
manufacturer. 


Second Source The manufacturer of a product, 
when not the original developer. 


Secrets* You can write encoded messages and 
decode them with this cryptography program. 
Biocal Software. 


Sector A contiguous section of a disk track. A 
block of data on a disk is addressed by its track 
and sector numbers. Typical disk sector sizes are 
128, 256, or 512 bytes of data. Consecutively 
numbered sectors may or may not be physically 
adjacent within a track. See also Diskette Formats. 


Sector, Bad A sector on the diskette which will 
not read/write data correctly, usually due to a 
minor physical flaw in the diskette. One or two bad 
sectors will not seriously affect the diskette’s use. 
More then a few bad sectors indicate the diskette 
should be used as a frisbee rather than a storage 
device for valuable data. 


SEED System Variable. SEED is a system 
variable holding the value used by the RND 
function to calculate random numbers. The RAND 
function puts a value into SEED. RAND 0 puts the 
value of FRAMES into SEED. 


Seek Time The time needed to position a drive’s 
read/write head over the specified track of the 
disk. 


Segment A continuous block of memory 
addresses, such as 0 to 64K. 


Self-Starting Program Unlocker* Enables the 
user to backup, LIST, and edit tape programs. It will 
change a program to allow use of BASIC 
commands after LOADING. N. J. Gipson. 


Self-Teaching Software for the ZX-81 and Timex 
Sinclair 1000* This book was written for children 
ages 5-12 and covers elementary skills. This 
package comes with two tapes and a vinyl binder 
notebook. Reston Publishing Company. 


Semicolon (;) Use in PRINT statement. The 
semicolon (;) means the next item is to print 
immediately after the last one, without even a 
single space between. Contrast this with the 
comma (,) which means print the following item in 
the next print zone. Print zones begin in columns 1 
and 17. 


Sending Line to Requesting Program When the 
enter key is pressed, the displayed line is sent to 
the requesting program for processing. 


Sensation* A board which allows peripherals 
expansion for the TS 1000 and MicroAce. There 
are slots on the board for eight additional boards, 
such as a character generator, real time clock, and 
so on. The package also includes a 5V power 
supply. TMR. 


Sensor A device which translates a physical 
stimulus into an electronic signal which may, for 
example, be input into a computer. 


Sequential Access An access method in which 
items may be accessed in a fixed order only. The 
standard example of a sequentially accessed 
medium is magnetic tape. Here, in order to access 
a particular record, all records before it must be 
scanned first. 


Sequential File A file whose elements may only 
be accessed in ascending order. In order to read 
an element of a sequential file, all of the preceding 
elements must be accessed. 


Serial Sequential handling of processes, trans- 
missions, or storage of data. Serial means moving 
information one bit at a time, usually where only 
one data wire is available. The 8 bits of a byte are 
transmitted one after another (in series). The 1/0 
device must collect 8 bits sequentially to make one 
byte. 
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Serlal Data ¢ Sign Magnitude 


Serial Data Data transmitted sequentially, one bit 
at a time. 


Serial Port An I/O port through which data is 
transmitted and received serially. Serial ports are 
often used for communicating with terminals or 
other computers. 


Serial Printer A printer which communicates with 
the computer through a serial connection—usually 
RS-232. 


Serial Printer Firmware* Allows your T/S 1000 to 
interface with other computers and serial 
peripherals. Simple key commands control the 
software which has a variable rate of 110 to 9600 
BAUD. The software is also contained in the ASCII 
Firmware from CAI. CAI Instruments Inc. 


Series Circuit elements connected so that the 
output of one is the input of the next. 


Servo Nickname for servo-mechanism (q.v). 


Servo-Mechanism A device which converts 
electrical signals to mechanical or physical 
actions. Servo-mechanisms range from simple 
relays to robots. . 


Setup Time The time required before a signal can 
be changed from its prior state. Also: The time 
required to set up the preliminary conditions for a 
program to run (e.g., mounting required disks and 
tapes, changing printer forms, etc.). 


Seven Programs* Includes Mathtest, Utilities, 
Makelist, Invoices, Budget, Monthly Sales Graph, 
and Averages Graph. 2K. 2K Express. 


SGN BASIC Function (function-“F”, code=209). 
SGN function gives the sign, positive or negative, 
of <x>. The format is: 

<v> = SGN(x). 
<x> may be any numeric expression. If <x> is 
positive, SGN <x> will return 1. If <x> is zero, 
SGN <x> will return 0. If <x> is negative, SGN 
<x> will return -1. 
S/H Sample and Hold. 


Shark Treasure* Find the treasure in shark- 
infested waters. Text provided. 16K RAM; cassette. 
Softsync, Inc. 


Shark-Hunt* Trap a man-eating shark while 
avoiding a variety of obstacles. Biocal Software. 


Sharp Cassette Recorders* These dependable 
recorders include automatic level control and AC 
or battery operation. Data-Assette. 


Shell The name for the command interpreter 
running under the Unix Operating System. 


Shell Game/Number Maze* Watch the “Hustler” 
shuttle the shells in Shell Game; or play a computer 
version of the pocket puzzle, Number Maze. 
Gladstone. 


Shift Moving the contents of a register left or right 
by one bit or more. The bit falling out goes into the 
carry bit of the status register or is lost. The bit 
coming in is usually a 0, except in some special 
circumstances such as Sign-Extend. 


Shift Lock Module* This device allows one- 
finger keying, speeding up entry by holding SHIFT 
active for about a second. The module, including 
capacitor and LED, fits inside all cases. Kaltek. 


Shift Register A register whose contents can be 
moved left or right by one or more bit positions. 


Shift-BASIC Key (code=none). The shift key, like 
the function key, gives the other keys different 
meanings. The shift characters are the other 
characters on the white part of the keys. Keys with 
more than one shift character are the graphics 
keys. The upper right character on graphics keys is 
the shift character. The lower right character is the 
graphics shift character (shift-9, shift-key). 


Shifter Hardware device which performs the shift 
operation. It moves all bits in a register left or right 
one bit. 


Shipwar* A game of chance with simulated dice 
and graphic effects. Play against the computer or 
another person. 16K RAM; cassette. R. Midura. 


SI Serial Input, i.e., sequential input. 


Side Effect An unintentional change to the value 
of a global variable by a function, procedure, or 
subroutine. Structured programming languages 
discourage side effects by limiting the scope of 
global variables. 


SIFTI* A statistical interactive system for the T/S 
1000 and the ZX81. Sixteen statistics programs are 
included; complete documentation is provided. 2K 
RAM. Compucraft. 


Sign Plus or minus. In two’s complement notation, 
the sign can be determined by examining bit 7, the 
most significant bit (MSB). 


Sign Magnitude A binary representation for 
integers where the most significant bit (MSB) acts 
as the sign (0 for +, 1 for -) and the rest of the bits 


Signals and Morse Codes* è Single-Density Diskette Format 


contain the magnitude, or absolute value, of the 
number. 


Signals and Morse Codes* Helps you learn 
Semaphore, Blinker Lights, and Morse Code. 
Allows you to access any number or letter, in any 
order and in any code. You can use the program's 
sample messages or write your own. 16K RAM; 
cassette. Gladstone. 


Signed Binary A binary representation of signed 
integer numbers which sets aside one bit, usually 
the high-order or leftmost bit, to indicate the sign of 
the number. 


Silicon Valley The area around Sunnyvale, 
California, (in the Santa Clara Valley, south of San 
Francisco), where many semiconductor manu- 
facturers are located. More generally, it contains 
the greatest concentration of electronics industries 
in the U. S. It is also called Silicon Gulch but, 
please, never Silicone Valley. 


Silicon-Gate The MOS technology using silicon 
for the gate of the transistor. An alternative is 
aluminum-gate. 


Similes* Same as Count-Down*. For students in 
grades five through nine. AVC Software. 


Simplex Data transferred in one direction only. 


Simulator A program which simulates some of 
the functioning of a device or process, for testing 
purposes. A CPU is easily simulated; input/output 
cannot be precisely simulated because of timing 
considerations. Thus, only the logic of a program 
can be tested with a simulator. 


Simulator Program* A flight simulator with full 
instrumentation, including multi-leg with ILS and 
map display. VOR-DME-ADF. 16 RAM; cassette. 
Amanda Systems. 


SIN BASIC Function (function-“Q”, code=199). 
The SIN function (pronounced “sign”) calculates 
and returns the sine of an angle given in radians. 
The format is: 

<numeric variable> = SIN <numeric expression> 
where <numeric expression> is the angle in 
radians. 

To convert degrees to radians, remember that 360 
degrees = 2*PI radians. Therefore: 


LET RADIANS = DEGREES *2*PI/360 


Sin 16* A 16K RAM expansion pack for all 
Timex/Sinclair products. It comes complete with 


gold-plated edge connector, manual, case, and 
test program. Apropos Technology. 


Sinclair, Clive See Timex/Sinclair Computers. 


Sinclair Computers See Timex/Sinclair 
Computers. 


Sinclair To Ball Brothers TV12 Monitor 
Adaptor* Schematic diagram for a device that 
accepts Sinclair composite video in and provides 
video out, horizontal drive out, and vertical drive 
out for Ball Bros. and similar monitors. Schematic 
for hardware accessory. John Oliger. 


Sinclair User Magazine* Perhaps the hottest 
selling magazine for the ZX81 in England. It 
contains articles on new hardware and software, a 
help service, and more. Sinclair User Magazine. 


Sinclair ZX Spectrum Desk Console* Similar to 
ZX81 Desk Console*. Storage for RS-232 interface, 
joystick control, and two microdrives. Traffic 
Technology Limited. 


Sinclair ZX81 Desk Console* A work station for 
the ZX81, power unit, printer, recorder, tapes, 
pencils, 16K RAM. On/off switch with LED 
indicator and SAVE/RUN-LIST/LOAD verify switch. 
Traffic Technology Limited. 


Sinclair ZX-81, Programming for Real Applications, 
The* Instruction on howto program your ZX-81 
for various commonly needed functions, including 
word processing and financial uses. 16K; cassette 
or book. Dilithium Press. 


Sinclair ZX81, The* This book, which also covers 
the T/S 1000 machine, contains some practical 
programs for the computer, including a word 
processing program. Dilithium Press. 


Single-Board Computer A complete computer on 
one printed circuit board: CPU, ROM, RAM, and 
interfaces. Single-board computers are often used 
for industrial control applications. The T/S 1000 is 
a single-board computer. 


Single-Density Diskette Format A disk drive is 
either single-density, double-desnity, or quad- 
density, and either single-sided or double-sided. 
Density refers to how close together the information 
is stored on the diskette. Single-density, single- 
sided diskettes hold the least amount of information 
(about 160 KB). Quad-density, double-sided 
diskettes hold the most (about 1 megabyte = 1 
million bytes). Double-sided drives have two 
read/write heads to store information on both the 
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Single-Sided è Snake* 


top and bottom side of the diskette. See Disk 
Drives, Used. 


Single-Sided A method of disk storage using only 
one side of the disk. Also, a printed-circuit board 
with printed-circuit wiring on only one side. 


Single-Stepping Refers to the execution of a 
program one statement or step at a time. It is useful 
for debugging. See Debug. 


Sink Current A logic family’s current drive 
capability. Sink current is 1.6 milliamperes for one 
standard TTL gate. 


Sink the Sub* Find and destroy the enemy sub 
that’s somewhere in your waters. 2K RAM: 
cassette. Bob Woish. 


SIP Single In-line Package. A package for a chip 
which has a single row of pins, usually very few in 
number (2-8.) Contrast with dual in-line package, 
where up to 100 pins are often used. 


Skeet* A program that enables you to use your 
T/S 1000 as a drawing board. Biocal Software. 


Sketch-A-Screen* Includes one program to turn 
the screen into a computerized sketchpad, and 
another to play a scrambled letter puzzle. 
American Micro-Products, Inc. 


Skip An instruction to skip the following program 
instruction. A condition is usually specified, such 
as: “Skip If Z True. “ 


Skip Over Print Zones To leave space on the 
print line between items, put an extra comma (,,) in 
the print list. 


Enter BASIC statement: 


LPRINT A,,B 


This would print A in print zone 1, nothing in print 
zone 2, and put B in print zone 1 of the next line. 
See also Print Zones. 


Slave Any device under control of another 
device, or imitating its operation. 


Slew Rate A fast signal response measured in 
volts per second. Used in operational amplifier 
specifications. 


Slice See Bit-Slice. 


Slide Show* Produce your own video slide 
shows. Includes sixteen displays, different sized 
letters, and graphics. 16K RAM; cassette. Mindware 
Inc. 


Slides and Ladders* Up to four players go from 
cellar to attic through a 40-room mansion. 16K 
RAM. Computer Software Associates. 


Slot* The graphics depict a slot machine. Press a 
key to pull the handle. 4K RAM; cassette. J.L.K. 
Software. 


Slot Machine* 
wheels. Includes an odds chart. 
cassette. Bronder Ent. 


Slots* Choose how much money you want to 
spend on each play. “Payoff” varies. 16K RAM; 
cassette. Gladstone. 


SLOW BASIC Statement (shift-D, code+228). Puts 
the computer into its slower execution speed. The 
computer spends % of its time keeping the TV 
picture on the screen in SLOW mode. If you want to 
get a lot of work done, but don’t need to see it 
happen, use FAST speed. See also FAST. 


Slow Mode* This is a custom system to increase 
the power of the ZX80/MicroAce. It comes with a 
case, battery backup, backup display capability, 
and I/O ports. The system will function with either 
4K or 8K ROMs. Advanced Digital Innovations. 


Graphics that simulate spinning 
16K RAM; 


SLSI Super Large Scale Integration. A technology 
which allows one chip to hold up to 100,000 
transistors. 


Small Scale Integration The technology which 
holds up to ten gates per device. 


Smalltalk A language and software system 
developed by the Learning Research Group at the 
Xerox Palo Alto Research Center (PARC) during 
the years 1971-1980. It was released in 1981. 
Smalltalk is organized around two fundamental 
concepts: objects and messages. Smalltalk 
systems are characterized by a high degree of 
pictorial interaction. 


Smart Othello* Displays an Othello board on the 
screen and plays against the user. Listing. 
Intellectual Games. 


SMI 


Smoke Test Turning on the equipment for the 
first time to see if it will operate. 


Static Memory Interface. 


Smooth Scrolling See Scrolling. 
SMS Scientific Micro Systems, a manufacturer. 


Snake* Guide the snake, eat the mice, and avoid 
running into walls. 65,000 combinations of snake- 


speed and mouse freeze time are possible with this 
engrossing Machine language game. Cassette. 
Zeta Software. 


K 
Snare* Corralthe wild stallion in as few moves as 
possible. Biocal Software. 


Sniper* Shoot the moving target before it 
disappears. 1K RAM. Biocal Software. 


SNOBOL StriNg-Oriented symBOlic Language. A 
character-string manipulation programming 
language. 


SNR Signal-to-Noise Ratio. 


SO Shift-Out bit. The bit lost (or stored in the 
carry status register or an adjacent register) when 
a word is shifted left or right. 


SOB Start-Of-Block. 


Socket A mechanical electrical connector. The 
socket is also known as the female connector. 


Softbox Cartridges* These ROM cartridges are 
used in conjunction with the Softbox and help 
eliminate waiting time in program loading. They 
can also be individually attached to the computer 
at the rear port. Programs include a variety of 
business and home functions. Intercomputer, Inc. 


Softbox (PL7012)* This is a module with four 
heavy duty connectors to hold ROM program 
cartridges. Any cartridge can be accessed by a 
simple code. The module attaches to the back of 
the computer and includes an expansion port for 
other peripherals. Intercomputer, Inc. 


Soft-Fail Techniques which preserve a degree of 
system operation, despite failures. 


Soft-Sectored A disk format where the beginning 
of every sector is detected by reading magnetic 
marks on the disk. This is in contrast to hard- 
sectored, where each sector’s start is marked by a 
physical hole. 


Software Computer programs of all kinds are 
termed software. Usually software is contrasted to 
hardware—the actual chips, wires, boards, etc., 
which make up the computer. In the special case of 
Read-Only Memory (ROM) (q.v.), this terminology 
can be confusing and inadequate. A BASIC ROM, 
for instance, is a ROM (hardware) containing a 
copy of a BASIC interpreter program (software). 
Such ROMs are often called firmware to distinguish 
them from non-program hardware and from 


Snare* e Source Code 


software in changeable media (RAM, diskette, 
cassette, etc.). 


Software, Applications A software package is a 
group of computer programs, possibly including 
data files and documentation, used to perform a 
function or group of related functions on the 
computer. When they perform tasks not directly 
serving the functioning of the computer—as with a 
word processing package, an accounting package, 
etc.—they are called applications software. When 
the programs facilitate the use of machinery—as 
with a Disk Operating System or a program 
development package—they are called systems 
software packages. 


Software Duplicating Services* Provides dupli- 
cation capabilities. Cassette. Computer Engineering 
Services. 


Software Package A group of commercially 
available programs designed to serve a specific 
need, such as word processing, inventory control, 
database management, etc. 


Software-Compatible Describes CPUs which 
execute the same instructions (i.e., have the same 
Machine language). 


Solar System* Information on many facets of the 
solar system. 16K RAM; cassette. Gladstone. 


Solitaire* Play this classic card game on your 
computer. Biocal Software. 


Sort To arrange items according to defined 
criteria, such as alphabetical or numerical order. 


Sort* You can sort through thousands of items in 
29 categories. A useful teaching tool, and practical 
for office or home, as well. 1K RAM. Thomas B. 
Woods. 


SOS Silicon-On-Sapphire. Integrated circuit 
technology in which a sapphire substrate is used. 
Yields high speeds of operation. 


Sound Processing Units See Bach Box, Big Ears, 
Chirper, DCP Speech Pak, Music Synthesizer, 
Parrot, Sound Unit, Speech Synthesizer. 


Sound Unit* A programmable sound unit that 
comes with a speaker. Thurnall Electronics. 
Source The emitter of a transistor. 


Source Code A synonym for source program 
(q.V.). 
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Source Drive è Special Characters 


Source Drive The diskette drive from which 
information or data is coming. Target drive is the 
diskette drive to which the information or data is 
going. 

Source Language The original language used by 
the programmer, on which a translator program 
operates to produce a version in Machine 
language. 


Source Program A file which contains data to be 
processed by a language processor or interpreter. 
For example, suppose you write a BASIC program. 
This is a source program. If you RUN the program, 
the BASIC interpreter translates this source 
program into Machine language the CPU 
understands. If you submit the source program toa 
BASIC interpreter to produce a fast object 
program, the BASIC interpreter will treat the 
program as its input data rather than as a program 
to be executed. The BASIC interpreter will produce 
an object file which contains a translation of your 
source program into Machine language. 


SP Stack Pointer. 


Space Binary 0 (zero). In the RS-232C standard, 
negative voltage; in a current loop, no circuit flow; 
and in modems, the lower frequency of the pair. 
Also: Commonly used as a synonym for the blank 
character. 


Space Asteroids* A home version of the popular 
arcade game. 16K RAM; cassette. Graphicomp. 


Space Challenges* Moving graphics in a full- 
screen display of these five arcade-action games: 
Defense Wave, Tempestuous Battle, Zap-lt!, ICBM 
Barrage, and Lander X. Panero Software. 


Space Commando* A confederation of planets 
seems to think you can save Zircon 12 from the 
Renegade Androids. 16K RAM; cassette. Softsync, 
Inc. 


Space Defender* As the pilot, you must defend 
your spaceship against missile-firing enemies. 16K 
RAM; cassette. Kopak Creations, Inc. 


Space Invaders* A home version of the popular 
arcade game. Save the earth from invasion. 16K 
RAM; cassette. Integrated Data Systems. 


Space Invaders* A fast-playing home version of 
the arcade game. There are bonus points when 
(and if) you zap the mothership. 4K RAM. 
ZX-Guaranteed. 


Space Raid/TS Destroyer* Includes two space 
and laser games: in TS Destroyer, you go to the 
enemy’s lair and shoot it out; in Space Raid, you 
must take on a huge alien invader. 2K RAM;” 
cassette. Softsync, Inc. 


Space Trek* As the captain of a starship, you 
must save yourself from the Klingons. You have 
radar scanning, energy shields, and some torpedos. 
They seem to have more of everything. Good luck. 
16K RAM; cassette. Savage Software. 


Space Trek (26446MY)* The Drakons are hiding 
somewhere in space and, with the Starship 
Endeavor, you have to find them and destroy them 
without running short of time and gas. 16K RAM; 
cassette. Melbourne House Software, Inc. 


Space Up One Line To advance one line on the 
printer (space up), enter the BASIC statement 
LPRINT. This will put the next item to be printed at 
the start of the next line. 


Spaceflash* This game will test your math 
aptitude and your skill at shooting invading aliens. 
Level of math changes as you answer correctly. 
16K RAM. Memory Master. 


Spacing in BASIC Print Lines To get one or more 
spaces between fields printed by your BASIC 
programs, use spaces like: “ ” To get several 
spaces between the printed values of A$ and B$, 
enter BASIC statement: 


10 LPRINT A$;‘’;B$ 
See also Print Zones and Semicolon. 


SPDT Single-Pole Double-Throw. A type of 
switch. 


Spec 48* A 32K byte add-on module. Increases 
existing Spectrum 16K to 48K. Fully compatible. 
For the Spectrum; hardware accessory. Apropos 
Technology. 


Special Characters Meanings in BASIC. The 
following characters have special meanings in T/S 
BASIC: 
blank space 
+ plus sign or 
concatenation symbol 
/ slash or division symbol 
* exponential operation 
symbol 
; semicolon 
? question mark 
double quotation mark 
or string delimiter 


( left parenthesis 
) right parenthesis 
2 greater than or equal to 
= equal sign or assignment symbol 
- minus sign 

, comma 

: colon 

* asterisk or multiplication symbol 
$ dollar sign or string type 
(apostrophe) or remark delimiter 
! exclamation point 
< less than 
. period 
> greater than 
# not equal to 
< less than or equal to 


Spectacular User-Defined Graphics Offers an 
easily accessible file of hundreds of graphics dis- 
plays and symbols and also enables you to create 
your own. 16K; cassette. Also for use with the 
Spectrum. Automata Ltd. 


Spectrex* Allows you to create perspective draw- 
ings based on data you input. You enter data 
once, and it is remembered until changed. Gener- 
ates different views of an object. 16K RAM; 
cassette. Syber, Inc. 


Spectrum See Timex/Sinclair Computers. 


Specvaders* An attacking alien game that fea- 
tures an extra alien or two, a mothership, and 
falling asteroids. Watch out below. 16K; cassette. 
Hewson Consultants. 


Speech Synthesizer* A self-contained synthes- 
izer that uses phonemes to form words. Sinclair 
Place. 


Speed Reading* Improve your reading skills 
and speed. 16K; cassette. Computer-Wear Soft- 
ware. 


Speed Reading* A fully-tested new concept in 
speed reading. Money-back guarantee that you'll 
double your reading speed. 16K; cassette, listing, 
or disk. Gregory F. Ludwig. 


Spelling Primer* Teach your young student spell- 
ing with these interactive lessons. Mac-Man Soft- 
ware. 


Spider Case* You must move through seven 
rooms to win. In every room there is an attack 
spider (or spiders) and thick webs. As spiders 
increase, the doors out decrease. 16K RAM; 
cassette. Glassware-D. Glass. 


Spectacular User-Defined Graphics è SR 


Spikes Sharp, temporary increases ina signal or 
voltage. 


Spinwriter A line of thimble printers manufac- 
tured by Nippon Electric Corporation (NEC). 


SplitScreen Division of a CRT screen into two or 
more separate areas, or windows, in which dis- 
tinct information is displayed. 


Spool Simultaneous Peripheral Operating On- 
Line. A method of increasing system throughput 
by allowing programs using slow output devices 
to complete execution rapidly. Program output 
data is placed in queues on high-speed mass 
storage devices or ina part of main memory dedi- 
cated to spooling. This “spooled” data can then 
be “unspooled” to the slow device while the sys- 
tem goes on to process other tasks. 


SPS-2A Power Supply* This is a replacement 
for the standard T/S power supply. Up to 2 amps 
of power are generated, enough for a printer, 
additional memory, etc. Comes with an LED 
power-on indicator. Hurricane Electronics. 


SPST Single-Pole Single-Throw. A type of switch. 


Spyder Character Board, The* An expansion 
device that allows changes to the ZX81 and T/S 
1000 character set and also allows EPROM pro- 
gramming. Includes full documentation and two 
cassette programs. Spyder Electronics. 


SQ the Syntax Quarterly* This quarterly maga- 
zine is totally dedicated to the Timex Sinclair user 
in the U.S. It includes articles on hardware, soft- 
ware, and programming techniques. Syntax. 


SQR(x) BASIC Function (function-“H”, code=208). 
The SQR function returns the square root of a 
numeric expression. The format is: 
<numeric variable>=SQR<numeric expression> 
where (numeric expression) must be greater than 
or equal to zero or you will get an error report. 
Remember, too, that: 
SQR(X) = X**(4) 
If you ever want higher roots, then use this: 
ROOT = X**(1/n) 
where n is the power of the desired root of X. 


Square Root BASIC. See SQR(x). 


SR Status Register. A register holding bits that 
indicate the type of results that were obtained by 
the last operation, such as positive or negative, or 
error or overflow situations. 
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SS o Statistical Programs* 


SS Solid State. 


SSDA Synchronous Serial Data Adaptor. Asyn- 
chronous serial interface. 


SSI Small Scale Integration. A technology hold- 
ing a few gates per element. 


SSR Solid State Relay. 


Stack A last-in-first-out (LIFO) structure which 
preserves the chronological ordering of informa- 
tion and is necessary for subroutines and interrupt 
management. A stack is manipulated by two 
instructions, PUSH and POP. 


Stack Pointer The register in the CPU which 
contains the address of the top of the stack in 
memory. 


Stamp Collector, The* Permits philatelists to 
inventory 600 Scott numbers per session. Kopak 
Creations, Inc. 


Stand-Alone A device which will operate by 
itself, requiring no other equipment. 


Standard Transistor-Transistor Logic See STTL 
and Transistor-Transistor Logic. 


Star Battle (1202)* The same game as Scyon’s 
Revenge, but with different graphic capabilities. 
16K RAM; cassette. Timeworks, Inc. 


Star City* You are the pilot of a star cruiser fly- 
ing near space colonies. If you successfully avoid 
all the garbage the colonies seem to be jettison- 
ing in your path, you will make it. Otherwise your 
ship will become part of the garbage. 16K RAM; 
cassette. The Lamb’s Software. 


Star Fighter* Blast the enemy ships that want to 
destroy your civilization. A fast action game, writ- 
ten in Machine Code. Melbourne House. 


Star Trekker* You are the commander of a star- 
ship and are on a serious mission for the Federa- 
tion. 16K RAM; cassette. Kopak Creations, Inc. 


Start or Execute To cause a program to start 
functioning or to “run.” See RUN. 


Start-Bit A bit indicating the beginning of 
asynchronous serial transmission. See Stop-Bit. 


Starter Software Packages* An introductory 14- 
program package, including games, graphics, and 
educational projects. 2K RAM; listing. Troiano 
Software Company. 


Starting A New Program See NEW. 


Starting a Program after a Pause Press any key 
on the keyboard to continue paused program. See 
PAUSE. 


State Table A list of the outputs of a logic circuit 
based on the inputs and the previous outputs. 
Such a circuit has memory and cannot be 
described by a simple truth table. Also called state- 
transition table. 


Statehood Quiz* Test yourself on trivia about the 
fifty states. Software Development Associates. 


Statement A string of characters which is a 
syntactically complete instruction with respecttoa 
high-level language translator. Statements are 
included as parts of a program (i.e., they have line 
numbers). This is contrasted with a command 
which has no line number and is executed 
immediately. 


Statement BASIC Program Line. When a BASIC 
statement is given a line number, the statement is 
putin the program and is not executed immediately. 
Contrast this to a BASIC command which is a 
statement without a line number. A command is 
executed as soon as it is entered. A statementina 
program is not executed until the program is 
executed. 


Statement Aid* Balance your checkbook every 
month against your bank statement. 16K; cassette. 
CRC Software. 


States and Capitals* Test your knowledge of 
state names and capitals. Kimtech. 


States and Capitals* A game for learning the 
states and their capitals. Silicon Valley Software. 


Static Memory MOS memory which uses a flip- 
flop as a storage element. It does not need to be 
refreshed and does not require a clock. It does not 
lose its contents, as long as power is supplied. 


Static RAM RAM memory circuits which retain 
their contents, as long as power is supplied. 


Static RAM Memory Chip* Provides upgrade of 
ZX80 and ZX81 from 1K to 2K memory. Hardware 
accessory. Down East Computers. 


Statistical Pac* Four programs that perform 
basic statistical calculations and data analysis. 16K 
RAM. Kimtech. 


Statistical Programs* A statistical package that 
includes Regression, ANOVA, Complete Block, 
Randomized Block, and Latin Squares. Ako Tech. 


Statistics* Analyzes one or more variables and 
calculates the resulting sum, variance, standard 
deviation, error mean, skewness, and kurtosis. Zeta 
Software. 


Statistics Package* A four-program set to do 
basic statistical calculations. Includes several 
applications of the “t” test and “F” test. 1K RAM. 
Computer Software Associates. 


Status The present condition of a device, usually 
indicated by flag flip-flops in special registers. See 
Flag. 


Status Bit Handshaking The delegation of certain 
bits of a parallel I/O port to coordinate information 
transfer with a peripheral device. Status bits are 
used to indicate device read, buffer full, printer out 
of paper, etc. 


Status Register A register used to hold status 
information inside a functional unit, such as an 
MPU, a PIC, a DMAC, or an FDC. A typical MPU 
status register provides: carry, overflow, sign 
(negative), zero, and interrupt. It can also include 
parity, enable, and mask. 


STD STanDard. 


Steel Beam Design* Calculates the required W- 
Section Steel Beam, based on span, load, and 


loading type. 16K RAM; cassette. Utilities 
Engineering. 
Steel Column Design Package* Calcuiates 


section properties for rectangles, and provides 
quadratic equation solutions. 16K; cassette. 
Wishmeier Associates Software. 


Step* Assists in debugging your BASIC programs. 
The Machine Code allows you to quickly step 
through your program by single lines, loop breaks, 
or conditions. 16K RAM; cassette. Sinware. 


Stepper Motor A mechanical device which 
rotates by a fixed amount each time it is pulsed. 
Often used in diskette drives. 


Steps to Be a Pilot, The* Learn the most 
economical route to becoming a commercial or 
private pilot. 16K; cassette. Rosetronix. 


Stock* Includes buying on margin, selling short, 
convertible preferred, options, etc. Biocal Software. 


Stock* An inventory program which keeps track 
of various items. Add/change/delete and search 
by description, category or item number. 16K RAM; 
cassette. D. Lipinski Software. 


Statistics* e STOP 


Stock Analysis and Portfolio* Two programs are 
included. One will make computations on any 
stock for which you provide data; the other stores 
data and makes computations on up to ten 
specified stocks. 16K RAM; cassette. Memory 
Master. 


Stock Market Calculator* Quickly calculates 
stock options, profits and losses, and covered 
writes. The first section calculates buy and sell 
prices, along with commissions. The second is a 
speculation program. The third section deals with 
covered writes, and the user must know about 
stocks and the terminology used. A calculator can 
do the same thing but isn’t as much fun. Softsync, 
Inc. 


Stock Market Program* Builds a database to 
contain your investment records, monitors 
performance, and forecasts the market for the 
future. Softsync, Inc. 


Stock Market Software See Analysis, Call/Put 
Stock Option Analysis, Compu-Share, Funda- 
mentals, Manage your Stock Portfolio, Portfolio, 
Stock, Stock Market Calculator, Stock Market 
Program, Stock Options. 


Stock Option Analyzer, The* Evaluates stock 
options by analyzing returns on investments, net 
worth, and other factors. Kopak Creations, Inc. 


Stock Options* Calculates projected rates of 
return for the period of a stock option. UAS. 


Stock Portfolio* Stores data on up to ten stocks 
and calculates yields, gains, and holding time, as 
well as a composite of holdings. M. H. Marks 
Enterprises. 


Steck Returns* Calculates return-on-investment. 
American Micro Products. 


Stockbook* Keeps records on up to 400 stock 
items with quantities of up to 255 per item. Stock 
levels are self-adjusting when subs are entered. 
16K RAM; cassette. A. Parsons. 


Stocktaker* Automatically figures valuation and 
stocktaking. D. C. Roberts. 


Stocktaker* Program identical to above for 
Spectrum/TS2000. 48K RAM. D. C. Roberts. 


STOP BASIC Statement (shift-“A”, code=229). 
The STOP statement terminates program execution 
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Stop and Terminate Current Function è String, Length of 


and returns to command level. The format is: 
STOP 

You may use STOP statements anywhere in a 
program to stop execution. When BASIC sees a 
STOP statement, it displays the message: 

9/nnnn 
where “nnnn” is the line number where the STOP 
occurred. 
At this point you can PRINT variables and change 
variables (helpful for debugging). Using the CONT 
command resumes execution of the programs. See 
CONT. 


Stop and Terminate Current Function To end, 
terminate, or break current function, in any 
program at any time, press the SPACE/BREAK 
key. 


Stop the Cassette Load Press the SPACE/BREAK 
key to stop the loading of a program at any time. 


Stop the Printer To stop the printing of output, 
press the SPACE/BREAK key. 


Stop-Bit A bit indicating the end of asynchronous 
serial transmission. 


Stopper* This program stops any program 
immediately after LOADing, even programs that 
Start automatically. It can be used to make back up 
copies, but DO NOT USE IT TO MAKE ILLEGAL 
COPIES OF SOFTWARE! Remember, good software 
only follows good pay for work. Buy good software 
to encourage better software. Also can SAVE the 
program on a disk or cassette using a different 
format. Ideal with the Qsave* unit (see Qsave*). 
16K. Inter Computer, Inc. 


Stopwatch* A stopwatch program, accurate to 
1/10 second. Events up to 9 % minutes in duration 
can be timed. 1K RAM. Wm. Maples. 


Storage Synonym for Memory (q.v.). 
Storage Organization See Memory Map. 


Storm Lander* You are a pilot making an 
emergency landing in Denver under adverse 
conditions. Three screens monitor progress and 
show geographical landmarks. 16K RAM. SyncWare 
Company. 


Stormer* A fast action game with excellent 
animation. 16K RAM; cassette. Kopak Creations, 
Inc. 


STR$ BASIC Function (function-“Y”, code=213). 
STR§$ function returns a string expression of the 
numeric value. The format is: 


<string variable> = STR$ <numeric expression> 


The string returned looks just like the number if you 
were to PRINT the <numeric expression>. 


Strain Gauge A sensor which produces a voltage 
or resistance change when a force is applied. 


Strap Down Kit* This package consists of a pre- 
punched, pre-cut strap and a cable clamp. The 
strap holds down the computer and RAM pack or 
can fasten them to a portable board or desk top. 
Artisan Electronics. 


Strategy atSea* Includes two games. In Convoy, 
you command a sub trying to sink convoy ships. In 
Sub Hunt, you are a destroyer commander trying to 
save his convoy from five enemy subs. You’ve 
looked at life from both sides now. 16K RAM; 
cassette. Robert J. Midura. 


String An ordered sequence of data items, such 
as characters. For example, the word “string” is a 
string of six characters. See Character String. 


String* This routine allows your BASIC program 
to search for strings. 2K RAM. Peak. 


BASIC. See STR$. 
BASIC. See VAL. 


String—Storage BASIC. As with all variables, 
Strings are stored in memory between the address 
VARS and E_LINE. VARS is the system variable 
holding the starting address of the variables 
section in memory. E_LINE is the system variable 
holding the ending address. 

The string is stored in memory according to strict 
rules. The first byte of the string is the label byte. 
The first three bits of the label byte are “010”. This 
identifies the variable as a string. The last five bits 
of the label are the binary number formed by taking 
the code of the letter of the string variable and 
subtracting 32. In other words, the formula for 
calculating the label byte of a string variable is: 

64+CODE (letter name of the string)-32. 


The next two bytes hold the number of characters 
in the string. The rest of the bytes in the string are 
the characters of the string. 

All told, each string variable takes up 3 bytes + LEN 
(string) bytes of storage. 


String, Length of BASIC. See LEN(x$). 


String—Convert From Number 


String—Convert to Number 


String, Numeric Value of è Suntronics Keyboard* 


String, Numeric Value of BASIC. See VAL(x$). 


String Array Variable BASIC. A variable set up 
with a DIM statement to hold an array of characters 
or strings. The array variable can be only one letter 
long and must have a “$” after the letter. This 
means you can have at most 26 string array 
variables in a program. See also DIM and Array 
Variable. 


String Expression A string expression is any 
collection of variables, letters, numbers, operations, 
or functions which, when calculated, results in a 
string. Examples of string expressions include: 


LET A=1 
LET B$ = “1” 
B$ +B$ 
STR$ A+B$ 
“4” + STR$ (B$ = B$) 


String Handling The ability of a programming 
language to operate on strings of characters. 


String Variable BASIC. A variable set up with a 
LET statement. Each string variable holds a string 
of any length. A string is a set of characters. The 
string variable name can be only one character 
long followed by a “$” character. This means there 
can be, at most, twenty-six different string 
variables in a BASIC program. 


Note: the letters for string arrays will not preclude 
you from also having a string array with the same 
letter name. The two strings are stored differently. 
However, | would avoid this practice unless it is 
absolutely necessary. See also String—Storage. 


Strobe A selection signal that is active when data 
are correct on a bus. 


Structured Language A computer language 
designed to aid or enforce structured programming. 
Control structures such as IF...THEN...ELSE, DO 
WHILE, CASE, and REPEAT UNTIL, together with 
provisions for declaring logically separate program 
modules such as procedures, and limiting the 
scope of variables, all lend a modular structure to 
programs. Unconditional control transfer statements 
(GOTOs) are often left unimplemented. Popular 
structured languages are Pascal, ALGOL, and C. 


Structured Programming A set of techniques 
designed to increase the reliability and compre- 
hensibility of programs by increasing programmer 
discipline. Structured programming involves precise 
problem specification, top-down or stepwise 


program design, and block-structured or modular 
programs. 


STTL Standard Transistor-Transistor Logic. Logic 
circuits based on ‘bipolar devices, usually low- 
power Schottky circuits. These are fast but 
expensive, because gold-plated Schottky diodes 
are required on every TTL bus input. See also 
Transistor-Transistor Logic. 


STX Start of Text. 


Sub-Harmonic A fractional multiple of the 
fundamental frequency. 


Submarine* You command a destroyer seeking 
five enemy submarines. 16K RAM; cassette. 
Intercomputer Inc. 


Submarine Game* You must destroy a flotilla of 
surface destroyers. 16K RAM; cassette. Asia 
Tsucho Co, Ltd. 


Subroutine A program segment identified by 
name and often bracketed by a “subroutine” and a 
“return” statement. Execution is transferred to a 
subroutine when a subroutine call occurs. 
Subroutines improve program modularity and save 
memory space. 


Subroutine BASIC. See GOSUB. 


Subroutine—Machine Language from BASIC See 
USR(n). 


Subsearch* You are the surface vessel in 
combat against enemy subs and aircraft. 16K RAM; 
cassette. The Lamb’s Software. 


Subtraction Primer* Similar to Addition Primer*. 
Mac-Man Software. 


Sunflower Systems* A 64K RAM pack, fully 
assembled and cased. Sunflower Systems. 


Suntracker* Give a location and time, and this 
program will compute the location of the sun, as 
well as the time of sunrise and sunset. 16K RAM; 
cassette. Kamel Technology. 


Suntronics Keyboard* A high-quality keyboard, 
easy to install (30 minutes, no soldering). The keys 
are a little too close together but are good quality, 
with nicely printed symbols. There is extra room 
inside for your own add-ons. Plus, the rear of the 
keyboard has the same curve as the T/S 1000, so 
your peripherals will fit as well as they did on the 
old keyboard. Unfortunately, there is neither 
numeric keypad nor single-stroke function keys. 
Suntronics. 
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Super Grader* è Synchronous 


Super Grader* Helps grade tests. 16K; cassette. 


D. Rowland. 


Super Invaders* 
the invaders from outer space. 
Computer Software Associates. 


Super Invasion (26359MY)* Alien invaders have 
spotted your ship and have you in their sights. 
Unfortunately, they are extremely accurate, so you 
are in for a challenge. 16K RAM; cassette. 
Melbourne House Software, Inc. 


Super Math* Multi-level drills in addition, 
subtraction, division, and multiplication will 
sharpen your math skills. Kopak Creations, Inc. 


You must save the Earth from 
16K RAM. 


Super Mortgage* Compare different mortgage 
situations, and project future payments for large 
scale investments. 16K; cassette. Basco. 


Super Sin 64* 64K RAM. Compatible with other 
Sinclair and Timex add-on devices. Assembled 
and tested. Hardware accessory. Apropos 
Technology. 


Super Slide* A game in which the player 
participates in the 1988 Winter Olympics bobsled 
run. 16K RAM. SyncWare Inc. 


Super Z* This program in Machine Code adds 
seven statements to ZX80 BASIC:TAB, SCROLL, 
MEM, PAUSE, READ, RESTORE, and DATA. It 
includes a manual, demo program, and two 
reference cards, and comes on either 4K ROM or 
1K RAM cassette. Lamo-Lem Laboratories. 


Superchess* Possibly the most advanced 
computer chess game available today for the T/S 
1000. Ten levels of play. Has an excellent display, 
showing the current board and up to fifteen 
previous moves. The analyze feature allows you to 
set up or change a position. Softsyne, Inc. 


Supermonzxer* You are exploring a network of 
caves. You must avoid cave-ins and kill Monzxers 
to keep going. Text adventure game. 16K RAM; 
cassette. Banta Software. 


Supplement for 18 Hole Golf* This program adds 
six complex courses to the same company’s 18 
Hole Golf* game. 16K RAM; cassette. R. Midura. 


Support Chips All the microchips required for 
complete system operation, beyond the CPU. The 
T/S is extraordinary among microcomputers in 
that the support function is consolidated in the SLC 
chip. Most other micros have dozens of support 
chips. 


SUT Socket Under Test. 
SW Status Word. 


Switching Regulator A power supply design 
which regulates by commuting the input voltage 
into a filter circuit. 


Sword of Peace and Zombies (Z74)* You havea 
strong desire to be the Monarch of OZ, but you 
seem to be stuck in a dungeon. If you can escape 
and avoid the Zombies, you could be crowned. 16K 
RAM; cassette. Gladstone. 


Sybex A leading publisher of computer books. 
They publish these books for the T/S: 


Title Author 
Your Timex Sinclair 1000 & 
The ZX81 Douglas Hergert 
Timex Sinclair 1000 BASIC 
Handbook Douglas Hergert 


Timex Sinclair 1000 BASIC 


Programs in Minutes Stanley R. Trost 


More Uses For Your Timex 
Sinclair 1000 Astronomy on 


Your Computer Eric Burgess 


Some of the general microcomputer definitions in 
this book are adapted or reprinted from Sybex’s 
excellent little book, The International Micro- 
computer Dictionary. 


SymbolTable A table constructed by an Assembler 
or compiler to associate symbolic names with 
actual addresses or values. 


Symbolic Describes the use of characters or 
character strings in a defined syntax to stand for 
machine-related entities such as instructions or 
data. 


SYNC SYNChronous or SYNChronizing. 


Sync Index* An index of Sync Magazine. Holds 
up to 200 entries; May 81 to May 83 are already 
included. You can list entries by category or 
keywords, add to or delete entries, and print out 
listings. I.M.S. Enterprises. 


Sync Magazine* A bi-monthly magazine totally 
dedicated to Timex Sinclair. Valuable for the 
novice as well as the expert. Includes in-depth 
articles covering everything you ever wanted to 
know about your Timex/Sinclair. Sync. 


Synchronous Operation controlled by a mutually 
sensed clock pulse. 


Synchronous System A system in which all 
events are synchronized with a common clock 
pulse. 


Synchro-sette Magazine* A year’s subscription 
includes twelve issues and six bi-monthly cassettes. 
Shows the ins and outs of the T/S 1000 and offers 
programs for illustration. The S & S Company. 


Syntax The set of grammatical rules defining 
valid constructs (sentences or statements) of a 
language. 


Syntax* A monthly news letter dedicated to the 
ZX80, ZX81, and T/S1000. Covers software, 
hardware, programming tips, etc. Syntax ZX80. 


Syntax Check A check, performed by a program 
or person, to ensure that one or more statements in 
a programming language complies with all syntax 
rules of a language. A program may pass all syntax 
checks and still give an error message or 
erroneous results due to logic, data, or program 
flow problems. 


Synthi Soft* Allows the T/S’s keys to play music 
through an external synthesizer. 2K; cassette. Rave 
Research. 


SYSDOC* A full-function editing word processor. 
Includes move, edit, delete, tabbing, and definable 
file size. 16-64K RAM; cassette. Management 
Services Co. 


SYSDTA* Similar to mainframe input routines. 
Data is entered, validated, and displayed by a 
string variable and a GOSUB. Input is allowable 
from anywhere on the display. 16K RAM; cassette. 
Management Services Co. 


SYSLD* Amenu-driven program which assists in 
Machine Code programming. The program includes 
writing, listing, and moving Machine Code, and hex- 
to-decimal conversions. 16K RAM; cassette. 
Management Services Co. 


System Any aggregate of two or more inter- 
connected electronic components. Also used for 
“computer system.” See Computer. 


System Used to mean a group of programs which 
accomplishes some function (example: Database 
Management System), or group of interconnected 
devices (example: turn the system off), or both 
taken together (example: a dedicated word 
processing system). 


System Reset Unplug the power jack from the 
T/S 1000 to reset the system. Note: upon resetting 


Synchronous System è Systems Software 


the system, your program will be stopped and lost, 
erased from internal memory. 


System Variables Variables used by the operating 
system are called system variables. The T/S 
1000's BASIC ROM operating system has system 
variables it uses to keep track of where things are 
in memory and what is going on. The system 
variables change as you work with your program. 
This is why the system variables must be kept in 
RAM rather than ROM. The variables are located 
starting at memory location 16384. These variables 
never change their location. 


System-Controller A chip (such as the Intel 8228) 
used to de-multiplex the 8080’s data bus into 
separate streams of data and to control information. 
For the T/S, this function is performed by the SCL. 


Systems Software A software package is a 
group of computer programs, possibly including 
data files and documentation, that perform a 
function or group of related functions on the 
computer. These are called applications software 
when they perform tasks not directly serving the 
functioning of the computer. Examples would be a 
word processing package, an accounting package, 
etc. Systems software packages, on the other 
hand, facilitate the use of the machine; these 
include disk operating systems and program 
development packages. CP/M provides by far the 
most extensive systems software support for the 
T/S. 
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T Codes. T/S code for T is 57 (HEX 39); inverse T 
is 185 (HEX B9). The ASCII code for T is 84 (HEX 
54); for t, 116 (HEX 74). 


T An electrical network shaped like the letter “T”. 
It has one input, one output, and one ground lead. It 
connects resistors to attenuators and capacitors, 
and inductors to filters. Also: True—a logical 1. 


TA-3 Transient Absorber/Outlet Strip* This 
three-plug strip guards against power surges and 
protects your computer from voltage spikes. Also 
includes power-on light and 15 AMP fuse. 
Hurricane Electronics. 


Tab A diskette is write-protected if it does not 
have a write-protect notch about one inch down on 
the right side. The notch could be missing 
altogether or covered over with an adhesive tab. 
This blocks a small spring-loaded switch or a light 
beam inside the diskette and is sensed by DOS 
diskette driver programs. 


You can use files, load them, or copy from the 
write-protected diskette. You can not save or 
change a file on the protected diskette. The 
purpose of these limitations is to prevent accidental 
loss of the only copy of programs or data. In most 
cases, the procedure is to copy the write-protected 
diskette onto a notched diskette, put away the 
write-protected diskette as a permanent copy, then 
modify the notched diskette. In some cases you 
may remove the adhesive tab from the write- 
protect notch (after thinking it over carefully) and 
proceed to change the diskette. 


It is a good practice to put an adhesive tab 
(supplied with boxes of diskettes) over the write- 


Te®TAN 


protect notch of any important diskette you will 
back up. Then, if you accidentally ask for the 
backup in the wrong direction (from the scratch 
diskette to your important diskette), you will get a 
second chance to make the backup rather than 
losing your data. 


For cassettes, the small plastic tabs on the back of 
the cassette serve the same purpose. The cassette 
tabs work just the opposite, though. If the tab is in 
place, you can write to the cassette. If itis knocked 
out (permanently!), the cassette is totally protected 
from any modification. Most T/S software is 
distributed on cassettes with the write-protect tabs 
knocked out on at least one side. 


TAB BASIC Function. TAB tabulates to position 
(n). The format is: 


PRINT TAB<n> 
<n> must be in the range 0 to 255. 


If the current print position is already past space 
<n>, then TAB goes to position <n> on the next 
line. Space 1 is the leftmost position, and rightmost 
position is the defined WIDTH. You are restricted to 
using TAB with PRINT and LPRINT. 


Tabbing A method of moving a CRT cursor or 
printer head to a predefined column on the screen 
or paper, called a tab stop. 


Table Look-up Method of converting one variable 
to a corresponding value, or verifying its accuracy, 
by searching a list or table of entries for the known 
keyword or value. The corresponding values may 
then be extracted from corresponding positions in 
the table. Looking up a name in the phone book to 
find the corresponding number is an example. 


Tables* Generate your own tables and tests 
without repetitive questions within a test. P. 
Nethercot & R. Rackstraw. 


Tables* 


Tactile Feedback Overlay* This clear vinyl 
overlay makes touch-typing of data entry possible 
on your T/S 1000. Holes are cut over each key to 
provide tactile feedback from the keyboard. P. 
Hargrave. 


Same as Count-Down. AVC Software. 


Tailgunner* Guard your sector vigorously with 
your spacegun; blast any starship which foolishly 
trespasses. 16K RAM; cassette. Kopak Creations, 
Inc. 


TAN BASIC Function (function-“E”, code=201). 
TAN returns the tangent of an angle given in 
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Tandy Color Printer Interface* è Teacher* 


radians. The format is: 
<numeric variable>= TAN <numeric expression> 


<numeric expression> is the angle in radians. To 
convert degrees to radians, remember that 360 
degrees= 2*pi radians. So: 


LET RADIANS=DEGREES*2*P1/360 


Tandy Color Printer Interface* This is a 
hardware/software package to allow the T/S to 
interface with the Tandy 4-Color Plotter. It requires 
an external power supply of +/12V at 100ma. 
Hardware plus cassette. Sinclair Place. 


Tape, Cassette—How to Hook Up See Cassette 
Tape—How to Hook Up Cables. 


Tape, Magnetic A mass storage medium with the 
disadvantage of requiring sequential access, but 
the advantage of low cost. It is convenient for large 
files or archival storage and is often the only 
external storage on very low priced systems. It is 
sometimes used as a backup for disk on larger 
systems. 


Tape Loading Aid* A plug-in module to assist in 
accurate tape loading. Includes LEDs for level, 
program location, overload, voice-over, a system 
reset switch, and earphone monitor. Centronics 
Inc. 


Tape #1 Math and Electronics* Calculates 
component values from user-defined data for 
certain geometric, graphic trig, resonant circuits, PI 
and T network, and temperate conversion functions. 
16K; cassette. Soft Way. 


Tape #2 Text-Edit, List, Sort* Edit/review/ 
print/save up to twenty pages of text. 
List/edit/save/search/review up to 250 items. 
Includes alphanumeric sort, and saves the results. 
16K; cassette. Soft Way. 


Tape #3* A program that allows for entry of Z80 
Assembly programs in high-address RAM in either 
decimal or hexadecimal format. 16K; cassette. Soft 
Way. 

Tape #6* Includes the following assortment of 
programs: stock market, checkbook, biorhythm, 
cube-sym, and life. 16K; cassette. Biocal Software. 


Tape #7* Includes: loan, orders, quicksand, 
coder/decoder, and histogram. 16K; cassette. 
Biocal Software. 


Tape #8* A package that contains display, bar- 
chart, amazing-mouse, worm, library, and notepad. 
16K; cassette. Biocal Software. 


Tarbon’s Revenge* An advanced version of 
Spaceflash*, in which you specify the size of the 
enemy force. 16K RAM. Memory Master. 


Target Drive The diskette drive to which 
information or data is heading, as opposed to the 
source drive, from which the information or data is 
coming. 


Task A particular execution of a program. In a 
multi-user system, several terminals may use the 
same program, so that one program is being used 
for several tasks. 


Tax Favored Programs* A program for the IRA or 
annuity salesman. Gives comparisons of financial 
packages such as CDs, mutual funds, and tax 
deferred annuities. Mohr & Associates Corp. 


Tax Helper Series, The* This program can assist 
you in preparing your personal and business taxes. 
Using standard tax forms as a basis, the program 
asks you questions and then decides what amount 
should go on each line of the tax form. 16K RAM. 
Software Lab East. 


Tax Packages Bank and Tax Register, Business 
Depreciation Package, Deduc-table, Depreciation 
Schedule, Income Taxes, Tax Favored Programs, 
Tax Return Helper. 


Tax Return Helper. 1983 ed.* A package of 
seven interactive programs to assist in tax 
preparation. Includes Form 1040 and Schedules A, 
B, C, C1/C2, D, and E. Functions similarly to a 
spreadsheet. As soon as any data is entered, all 
affected entries are updated. Print or store 
information for future reference. 16K RAM; cassette. 
Ksoft. 


TBMT Transmitteer Buffer eMpTy. One of the 
five status bits of a standard UART. It becomes 
true when a buffer is ready for reloading. See: PE, 
FE, OR, DAV. 


TCAM TeleCommunications Access Method 
(IBM mainframe term). 


TD Transmitted Data (RS-232C standard). 


TDM = Time-Division Multiple access. A networking, 
time sharing technique used for regulating signal 
flow between terminals. 


Teacher* Helps the teacher/parent develop 
lessons, which the child can then do independently. 
Instant Software. 


Teacher’s Gradebook* è Text Tape 2* 


Teacher’s Gradebook* Keeps grades for up to 
forty students. 32K RAM; cassette. Mallas Software. 


Tele Memo* Stores fifteen 500-byte memos for 
later transmission by telephone. The date, subject, 
address, and signature can also be stored. 16K 
RAM; cassette. M. Sieder. 


Telephone Directory Software See Mail List 


Software. 


Telescope Design* This program assists in 
calculating parameters for a telescope with 
Newtonian reflector optical assembly. 2K RAM; 
cassette. Bob Woish. 


Telesound 84* With three connections inside 
your computer, any sound source can be heard 
through an unmodified TV set. Hardware accessory. 
Compusound. 


Teletype One of the oldest peripherals for 
communication with a computer, but with the 
disadvantage of being slow (10 characters per 
second or 110 baud). 


Teletype Interface* This is a hardware/software 
package that will interface your T/S 1000 with 
20ma teletypes. Cassette programs are provided 
for screen copy and output. 1K RAM and up. 
Sinclair Place. 


Ten Good Games* Comes with Fstfwd counts for 
fast LOADing. Includes Frogger, Dictator, Bomber, 
Astro Star Defender, Vampires, Gobbler, and Pac 
Maze. Savage Software. 


Ten Tables* Brush up on your multiplication 
tables, or quiz yourself. Produces a printout. P. 
Nethercot & R. Rackstraw. 


Terminal Emulator A program that allows a 
microcomputer to function as a terminal to a 
mainframe’s time-sharing network. 


Terminal Mode A mode of operation of a general 
purpose computer in which its CRT and/or printer 
can be used as a terminal for another computer. 
Also called terminal emulation. 


Terminate Current Function See Break/Space. 


Test Data, Test Run Use in Debugging a 
Program. A programmer must ensure that a 
program will correctly process all of the types of 
data it is intended for. Samples of the data are 
prepared (test data) and the program is executed 
using this data (a test run). The program’s outputs 
(reports, screen displays, files, etc.) are then 


verified to be as specified. An error in the 
processing logic of a program is called a “bug,” 
hence the terms “debug” and “bug-free.” 


Test Grader* Similar to Quiz Grader*, but.will 
handle diversely weighted factors. D. Rowland. 


Test Grader with Grade-System Option* Similar 
to above, but can also change the grade system 
without changing the program. D. Rowland. 


Test Grader with Group Printout* Similar to Test 
Grader*, with a printout for every ten students. D. 
Rowland. 


Test Sites, Alpha and Beta A test site participates 
with the originators of a hardware or software 
product to test it in a real-world situation. 


Alpha test usually involves only a very few 
companies or individuals, who realize that the 
product is incomplete or may have flaws. Alpha 
testers often are internal to the originating 
company or otherwise closely related. 


Beta test sites are generally larger in number. They 
expect that the product is essentially complete and 
correct, and agree to use it in a real-world 
production situation. If errors are discovered, the 
originators ordinarily attempt to fix them rapidly so 
the Beta sites can stay “on the air” with the new 
product. If numerous or serious bugs are found, the 
product may have to go back to alpha testing until 
an improved version can be presented for another 
round of Beta testing. 


Text & Prodir* A two-part program to assist in 
editing text and keeping a directory of your 
programs. 16K RAM; cassette. Peak. 


Text Editor A text editor is an editing program 
specialized for text files. A text editor manipulates 
characters such as letters, punctuation marks, etc. 
Its basic function is to create and change text data, 
such as a letter, report, program, or book. See 
Editor and EDIT. 


Text File A file containing character data, letters, 
numbers, or special characters. See Data File. 


Text Processor* Allows very fast processing of 
WRITE, DISPLAY, EDIT, SAVE, or LPRINT operations 
for your text. 16, 32, 48, or 64K RAM. Maranatha. 


Text Tape 2* Includes text editing functions such 
as Edit-Tab, LPRINT, etc. Allows a listing of up to 
2500 items. 16K RAM; cassette. Soft Way. 
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Texter* e Timex/Sinclair 2000 Series 


Texter* This is a text storage program which can 
hold up to 400 lines. The 16K version can be easily 
converted to 64K handling capabilities. 16K RAM; 
cassette. Barlog Software. 


Textii* Similar to Text & Prodir from the same 
company. Program can be used with any 
adjustable line width printer. 16K RAM; cassette. 
Peak. 


Textwriter 1000* This is a text editing program 
that includes insert/delete, text reformatting, 
tabulation, formatted display, text save, and ZX/TS 
printer control. 16K RAM; cassette. Bob Fingerle. 


Thimble Printer Prints fully formed characters 
with a “thimble,” a daisy-wheel type element with 
the type petals bent up 90 degrees to form a cup or 
thimble shape. 


Timber Beam Design* Calculates the section 
module and then the horizontal shear of the beam, 
making necessary corrections to assure strength. 
16K RAM; cassette. Utilities Engineering. 


Time Ledger* Accountants will find this a useful 
tool for keeping track of billing; for example, in the 
case of differing pay rates for different workers, 
and billing expenses to the proper clients. 16K; 
cassette. Hilderbay Ltd. 


Timer/Counter/Music Board* This board in- 
cludes three programmable counters which are 
controlled by BASIC. The counters can be 
programmed as frequency generators, timers, or 
counters. Redditch Electronics. 


Timex Sinclair User* This monthly magazine is 
dedicated to the T/S1000 and 2X81. It contains 
information about new products, hardware and 
software reviews, stories of general computer 
interest, and much more. Timex Sinclair User. 


Timex Sinclair 1000 Handbook, The* A handy 
reference book to keep by your computer while you 
are programming in BASIC. Sybex. 


Timex Sinclair 1000 Programs, Games and Graphics* 
A beginning book for T/S 1000 users, written 
with charm, skill, and clear English. Birkhauser 
Boston. 


Timex/Sinclair Computers The original Sinclair 
ZX-81 was designed by Clive Sinclair in 1980 in 
England. He marketed the computer through 
Sinclair Research Ltd., but subcontracted the 
manufacturing to a Timex plant in the British Isles. 


The ZX-80 offered the user 1K of RAM, built in 
integer BASIC (in ROM), membrane keyboard with 
single-key entry of keywords, and a small white 
plastic case. The ZX-80 was introduced at $250.00. 
In 1981 Sinclair Research introduced the Sinclair 
ZX-81, which offered 1K of RAM, floating-point 
BASIC, and a black plastic case. Both the ZX-80 
and the ZX-81 were also produced in a version 
compatible with the U.S. television system. 


In 1982 Timex Corp. bought the U.S. marketing 
rights for the Sinclair computers. Timex modified 
the ZX-81 to support 2K of internal RAM and 
marketed it as the Timex/Sinclair 1000. Also in 
1982, Sinclair produced an upgraded ZX-81 called 
the Spectrum. The Spectrum offered movable 
“chiclet”-style keys and color graphics. Timex also 
acquired the rights to market a version of the 
Spectrum. This model, the T/S 2068, was released 
in late 1983. It has 48K of RAM and 20K of ROM 
(totaling 68K, hence the designation 2068). It 
will support color graphics, sound and music 
production, an improved high speed cassette 
tape interface, and memory expansion of over a 
megabyte through bank switching. Timex also 
announced the T/S 1500, a 16K version of the 
T/S 1000 with movable chiclet keys. 


Numerous accessories have been introduced both 
by Timex/Sinclair and by third party vendors. 
These are fully described under the specific type of 
accessory, such as RAM expansion, printers, etc. 
The recent development of diskette interfaces 
(including a CP/M version) provides the T/S user 
with full access to all the features of more powerful 
computers. 


Timex/Sinclair 1000 User’s Guide, Volume 1* By 
Joseph C. Giarratano. A good book for beginners. 
Tutors you on flow charting and elementary BASIC 
programming, as well as on operating the machine. 
Que Corp. 


Timex/Sinclair 2000 Series The T/S 2000 series 
of computers is greatly enhanced and improved, 
compared to the T/S 1000 series. The 2000s still 
use the Z-80A CPU (at 3.5 mHz), but the ROM- 
based BASIC and operating system are now 24K 
bytes (instead of the 8K ROM in the 1000 series). 
The 2000s’ BASIC has many new commands, 
including: 
BEEP/SOUND—music from the speaker 
BORDER—a choice of eight colors for the border 
of the TV picture 


Timex/Sinclair 2040 Printer* @ Toolkit (Z42)* 


BRIGHT—brightness of TV characters 

CAT—lists all files on tape 

CIRCLE—draws a circle 

CLEAR—erases variables 

CLOSE—close a file 

DATA/READ/RESTORE— includes data for 
variables in the program 

DEF FN—user-defined functions 

DRAW—draws lines and arcs 

ERASE—erase files from tape 

FLASH—makes characters on the screen flash 

INK—chooses character colors on the screen 

INVERSE—inverts characters on the screen 

LOAD/SAVE/VERIFY DATA—loads/saves/ verifies 
data from tape 

LOAD/SAVE/VERIFY CODE—loads/saves/ verifies 
bytes from tape 

LOAD/SAVE/VERIFY SCREEN—loads/saves/ 
verifies a screen from tape 

MERGE—same as LOAD, but combines two files 

ON ERROR—error trapping 

OPEN—open a file 

OUT—output bytes to a port 

PAPER—chooses color of screen background 


New functions include: 


ATTR—test attributes of a character on the screen 

BIN—converts binary to decimal 

FN—calls a user-defined function 

FREE—number of bytes left for the user 

IN—reads a byte from a port 

POINT—+tests color of a pixel 

SCREEN—returns the character at a screen 
location 

STICK—reads the joystick position 

The 2000s have high-resolution color graphics 

and sound. The tape interface has been improved 

to transmit at 1500 bps (16K in 90 seconds). There 

are two joystick connections. Greatly expanded 

RAM capability is possible with add-ons, thanks to 

bank-switching. 


Timex/Sinclair 2040 Printer* The printer, sold by 
Timex for the T/S 1000, is a very good value. 
Although the paper is only 4” wide, the quality of 
the dot matrix print on the thermal paper is good. 
Print speed is about 16 characters per second. 
Recommended. Timex Corp. 


TO in FOR...NEXT BASIC (shift-“4”, code=223). 
The TO in a FOR statement separates the start 
value from the end value of the control variable. 
Example: 


10 FOR I=1 TO 10 


20 PRINT | 
30 NEXT | 


See also FOR. 


TO in String Slicing BASIC (shift-“4’, code=223). 
TO separates two numeric expressions in a string 
slice. The format is: 


<string variable>=string expression> (<numeric 
expression> TO <numeric expression>) 


The string slice returns the portion of a string that 
begins and ends at the positions specified by the 
numeric expressions. Example: 


10 LET A$ = “QU578HRQL” 
PRINT A$(1 TO 9) 
QU578HRQL 

PRINT A$ (3 TO 6) 

578H 


If the first numeric expression is left out, then the 
slice starts at the first character. If the second 
numeric expression is left out, then everything from 
the first numeric expression to the last character is 
returned. Example: 


LET A$ = “QU578HRQL” 
PRINT AS(TO 4) 

QU57 

PRINT A$ (2 TO) 
U578HRQL 


Toddler Math (Ego Software) Teaches toddlers 
counting and simple arithmetic with exciting 
graphics displays. There’s no such thing as 
starting little hackers too young. (“Darling! Guess 
what! Baby’s first word was GOSUB!”) 16K; 
cassette. Also for use with Spectrum. Apropos 
Technology. 


Tomb of Dracula, The* You must avoid the 
bloodthirsty count, or you will join him among the 
undead. A 3-D graphics game. 16K. (48 K version 
for the Spectrum.) Moviedrome-Video. 


Toolbox* This program can be used to create a 
directory of each of your program cassettes. 1K 
RAM; cassette. Kopak Creations, Inc. 


Toolkit* A package of utility programs, including 
line renumbering, block moves, system routine 
inspection and copy, etc. A manual and examples 
are included. 16K RAM; cassette. Mindware Inc. 


Toolkit (Z42)* This utility program package 
includes: RENUMBER, DELETE, MEMORY check, 
DUMP, and more. 16K RAM; cassette. Gladstone. 
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Touch Type Game* è Troubleshooter Series, The* 


Touch Type Game* This is a typing instruction 
program for the ZX/TS keyboard. Recommended 
by those with special keyboards or overlays. 2K 
RAM; BASIC program listing. John Richard Coffey. 


Touch-A-Matic(TM)* A vinyl overlay that enables 
touch-typing for easier, faster typing. Hardware 
accessory. Kopak Creations Inc. 


Tower* A game that demonstrates the principles 
of POKEing the internal display file. 1K RAM. 
Biocal Software. 


Towering Inferno* A video version of the 
adventure movie. Your mission is to save the 
people who are trapped in the tower. Try to rescue 
Steve McQueen and William Holden—whoops! 
Too late.16K RAM; cassette. Kopak Creations, Inc. 


Towers of Brahama* You must stack a series of 
disks in order on a post. 1K RAM. Biocal Software. 


Towers of Hanoi* An adventure game for the 
daring. 16K RAM; cassette. Kopak Creations, Inc. 


Trace AP-C board (printed circuit board) has tiny 
strips of metal on‘its surface. These strips of metal 
are actually the “wires” over which electric signals 
are sent. Each of these little “wires” is called a 
trace. 


To “break” a trace means to “cut” the “wire” so 
that the electric connection is broken. 


Trader Jack* Adventure game set in South 
Pacific with multiple hazards and challenges. 16K 
RAM; cassette. Savage Software. 


Trader (P10)* A three-part trading game where 
variables are passed between programs. Fully 
animated. 16K RAM; cassette. Gladstone. 


Transformer Design* Transformer design pro- 
gram. Includes modification and reuse of existing 
cores. 16K; cassette or listing. Intek. 


Transistor One of those little things shaped like 
water towers inside your portable radio. More 
generally, an electronic device which uses one 
electrical signal to guide another. The two main 
uses of transistors are as amplifiers and switches. 
As an amplifier, a transistor uses the changes in a 
small signal to make large changes in a large 
signal. As a switch, the transistor opens or closes a 
circuit depending on the state of a controlling 
signal. 


Transistor-Transistor Logic Or TTL. Logic circuits 
(AND, OR, NOT, etc.) that use transistors as 


switching units. TTL is the standard for micro- 
computers, because of its combination of speed, 
signal-to-noise ratio, and low-power designation. 
There are other logic designs that are superior in 
any one of these characteristics, but not in the 
combination of all three. 


Treasure* Get the treasure before you’re caught 
by the robot’s radar. Biocal Software. 


Treasurer* Keeps records for up to 400 15- 
column entries. Balance can be readily accessed, 
and full accounts can be printed. Also an address 
book (for 110 names and addresses) that can be 
set up to print mailing labels. A. Parsons. 


Tree Structure A collection of data organized so 
that each item is linked to one or more other items, 
creating a spreading network of linkage, analogous 
to the branches of a tree. Genealogical data 
provide the classic model—each person has 
exactly one mother, but may have zero or more 
daughters. An example of data organized in this 
way is the parts list of an airplane. The main entry is 
for the entire airplane. It is linked to the major 
components, such as wings, fuselage, tail, etc. 
Wings, in turn, are linked to their smaller 
components, such as flaps, engine supports, 
engines, etc. Each of these can be further linked to 
smaller and smaller sub-assemblies, until individual 
parts such as nuts and bolts are reached. 


Trend Setter* This is two sets of programs that 
are useful in business and science. The first set fits 
different types of trends to data by using the “least 
squares method.” The second fits the “Gompertz 
and Logistic growth curves” by using the three- 
point method. 1K; cassette. John Anunti. 


TRI Tape-Recorder Interface* An amplifier which 
raises the 200 or so millivolt output from the 
average cassette machine to 3.5 volts when loaded 
by the ZX80 or ZX81. Supplied in free-standing box 
complete with leads and plugs. Hardware 
accessory. D. Bruce Electronics. 


Trig Teacher* Learn trigonometry functions. Lots 
of graphics for easier understanding. Friendly 
Computer. 


Trigonometry* Teaches high school students 
about trig calculations, using graphic examples. 
American Micro Products, Inc. , 


Troubleshooter Series, The* Programs to assist 
in troubleshooting radios, TVs, auto engines, 


Truth Table è Tyrant of Athens* 


ee 


stereo components, and appliances. 16K RAM. 
Software Lab East. 


Truth Table A table showing the logical value 
(true or false) of a compound logical expression, 
based on the logical value of the simple 
components of the expression. Example: 


A B AorB 
T T T 
T F T 
F A T 
F F F 


This table reflects the definition of OR: A or B is true 
if and only if either A or B or both are true. 


T/S Timex/Sinclair. See Timex/Sinclair Com- 
puters. 


T/S BASIC* Printed form for writing BASIC 
programs. Formatted on 8 % x 11 erasable bond. A 
+ Associates. 


TS-Art* Logo-style graphics program. The user 
works with multidirectional pencil, eraser, brushes, 
video inverser, and “flicker.” Artwork can be saved 
or printed. 16K RAM; cassette. Ksoft. 


T/S 2068 See Timex/Sinclair 2000 Series. 
TS1000/ZX81 Assembler/Debugger* A program- 
ming tool that displays and prints listings and can 
assemble up to 1000 lines per minute, with syntax 
checking and diagnostics. It requires 6.4K in 
Machine Code and BASIC. Scientific Software. 


TS2000 Keyboard* Similar to the 
keyboard. Sinclair Place. 


TTL 


Turning the Truth Tables* A learning tutorial on 
the meanings of logical operators to the computer. 
Includes “and,” “if,” “or,” etc. 2K RAM; cassette. 
2-Bit Software. 


dk’tronics 


See Transistor-Transistor Logic. 


Tutor* This quiz-writing program can produce 
multiple choice or true-false exams. D. Lipinski 
Software. 


TV Modulator* Replacement for Sinclair/Timex 
modulator; can be used to hook up any computer 
or game to a TV set. Hardware accessory. Kopak 
Creations. 


Two-Handed Euchre* Play euchre against the 
computer. 48K; cassette. J. C. Software. 


Two-Pass See Pass. 


Types of Variable Names See BASIC Variable 
Names. 


Typex Keyboard Overlay* A clear plastic overlay 
for touch typing on membrane keyboards, providing 
tactile feedback through key-shaped holes. 
Ganhart/EARTHings. 


Tyrant of Athens* You are the Tyrant of Athens, 
and your desire is to make your hometown the 
greatest in the world. (Think how much tougher it 
would be if your home town were Tenafly.) Build up 
your armies and navy, and repel attacks from 
hostile neighbors. 16K RAM; cassette. M. C. 
Lothlorien. 
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U Codes. T/S code for U is 58 (HEX 3A); inverse 
U is 186 (HEX BA). The ASCII code for U is 85 (HEX 
55); for u, 117 (HEX 75). 


U Underflow. Also: A lower case u is sometimes 
used to represent the Greek letter mu, meaning 
micro. 


U.S. Presidents* Test your knowledge of the 
Presidents with this game and lesson program. 
Silicon Valley Software. 


U.S. Savings Bond Listing* Helps serious bond 
holders keep their records straight. Lists for up to 
twenty-five bonds with issue date, serial number, 
and denomination. Includes add/change/delete 
functions. 16K RAM; cassette. John B. Carson, Jr. 


UART Universal Asynchronous Receiver/Trans- 
mitter. A serial-to-parallel, and parallel-to-serial 
converter. Usually a particular kind of IC used to 
interface a byte-parallel port to a bit-serial 
communications network or processor bus. 


UCSD p-System This is an integrated program 
development system, created by Kenneth Bowles 
at the University of California at San Diego. It 
includes an operating system, a full-screen text 
editor, and compilers for Pascal, FORTRAN, and 
BASIC. Although originally developed to teach 
programming, it has been enhanced to provide the 
tools necessary for large-scale programming 
projects. 

The “p” refers to an imaginary “pseudo” computer. 
The system compilers produce “p” code, which is 
very compact, and which would run ona “pseudo” 
computer. An interpreter converts the “p” code into 


U e Underline Symbol 


acceptable code for the actual computer on which 
the program is run. This makes the system very 
“portable,” that is, easy to move between computers. 
Only a very small interpreter need be written for 
each computer on which the p-System runs. The 
p-System now works on over fifty different 
computers, with new ones being added all the time. 
The system is highly interactive and consists of five 
main parts: . 

1) The full-screen editor allows you to write both 
programs and text. It is easy to learn and to use. 
There is also an Advanced Screen Editor, which 
has capabilities equal to sophisticated word 
processors. 

2) The compilers convert your source code into 
p-code. The Pascal compiler is integrated with the 
editor. When a syntax error occurs, you can return 
to the editor at exactly the point where the error 
was detected. The compiler error messages are 
accurate and informative. 


3) The filer allows you to format disks and to list, 
copy, rename, and remove files. File names may be 
up to sixteen characters long. The filer will also 
check for errors on the disk and mark any bad 
areas located. 


4) The linker will automatically link together 
separately compiled “units” of p-code. This allows 
you to build up libraries of useful procedures 
which can then be used by many different 
programs. 

5) Finally, the interpreter converts the p-code to 
executable code. This is done automatically when 
the program is run. 


UHF Ultra High Frequencies. 


UHF Modulator* This modulator will allow you to 
use the UHF band of your television for the TS 
1000 monitor. The computer will cause less 
interference in this band. Computer Continuum. 


Ultimate Forecast, The* "Good grief, Mandrake! 
Electronic Tarot cards!” “That's right, Narda. Each 
card is shown, named, and interpreted. Just cross 
my keyboard with silver.” 16K RAM. Executive 
Workshop. 


Ultraviolet* A Z80 Assembler program supporting 
advanced Assembler pseudo-operations and 
relocation of code. ACS Software. 


Underline Symbol On some systems, the cursor 
is an underline symbol which appears on the 
screen to let you know where an action (such as 
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Understanding Sinclair BASIC* e Users Groups 


typing in a character, deleting, inserting, etc.) will 
take place. See Cursor. 


Understanding Sinclair Basic* Introduces you to 
all T/S BASIC commands/statements, at your own 
pace. 16K RAM; cassette. A + Associates. 


Understanding Your ZX81 ROM* Helps the user 
understanding Z80 Machine Code and the 8K 
monitor program. This well-written book was 
authored by award-winning Dr. lan Logan. Mel- 
bourne House. 


Unibus A minicomputer bus with more than 100 
signals, invented by DEC for its PDP-11. It is not 
used by the LSI-11. (Trademark of Digital Equipment 
Corp.) 


Universal Address List* For any type of address 
list. Has complete editing functions. 16K RAM; 
cassette. H & H Electronics. 


Universal Collection Series* A series of programs 
for various types of collectors. Individual programs 
for listing record albums, baseball cards, stamps, 
coins, and comic books. All are essentially similar 
in function. 16K RAM; cassette and manual. M. C. 
Hoffman Co. 


Universal Inventory File* A menu-driven program 
for inventory control. Assists the user in creating 
his own systems for tracking items. 16K RAM; 
cassette. With manual. M. C. Hoffman Co. 


Universal Mailing List* A mailing list program 
which can be modified to suit almost any need. 16K 
RAM; cassette and manual. M. C. Hoffman Co. 


UNIX Amini-and microcomputer operating system 
developed by Bell Labs. Features multiprogram- 
ming, a hierarchical file structure, and numerous 
useful utilities. See XENIX. 


UNPLOT, x,y BASIC Statement (“W” key, code 
=252). Same as PLOT except it clears the pixel 
location x,y. See PLOT. 


Unstack Same as POP. To remove from the top of 
a stack. 


Up Arrow (t) Shift-7, T/S code 112. Moves the 
current line mark (inverse-“>”) up in a BASIC 
program to select a line for editing. 


UPC Universal Product Code. 


Update* A booklet on how to hook up joysticks 
to the T/S 1000. Zeta Software. 


UPI Universal Peripheral Interface. 


UPSystems’ NiCd Backup System* A backup 
battery power supply for your computer. At the 
slightest drop in power, it kicks in automatically to 
avoid a system crash. System includes an 
on/off/reset switch. UPSystems. 


Upward Compatible The term upward compatible 
indicates that programs developed for one version 
of a programming language, operating system, 
application software package, or computer will 
work without alterations on an expanded, more 
powerful version of the same language, system, or 
package. In hardware, upward compatibility refers 
to the possibility of building up to more powerful 
models without reprogramming peripherals. 


USART Universal Synchronous/Asynchronous 
Receiver/Transmitter. A chip which handles all the 
operations associated with synchronous data 
communications, such as bisync. 


USASCII Same as ASCII. See ASCII. 
USASCII-8 Same as ASCII. See ASCII. 


User A user is a person who owns or uses a 
computer. 


User Friendly Friendly Programs for the Operator 
(User). If you are writing programs that others might 
someday use, you should never forget to give clear 
prompts (q.v.) for input data, to freeze the screen 
long enough to be read, to provide clear error 
messages, etc. Taking care of such factors is often 
referred to as “human engineering’—because it 
makes the program easy to use, as well as 
technically correct. Another term for this side of 
programming is making the program “user friendly.” 


Several guidelines exist for writing user friendly 
programs. If a complex series of data items has 
been typed in and some entries turn out to be 
invalid, the user should be able to reenter only the 
bad items. Error messages should indicate not only 
that an entry is invalid, but also just how itis invalid 
and, if possible, hints on correcting it. 


Users Groups A users group is a group or club 
focused on an aspect of computers. Some clubs 
direct their attention to one particular computer. 
There are many T/S users groups, some of which 
are listed below. Other groups focus on a language 
(FORTH users group, Pascal users group, etc.), on 
an Operating System (CP/M, etc.), on an area of 
application (accounting, education, science, 
graphics, etc.), or other aspects of computing. 
Many magazines on computing carry lists of such 
clubs and report on their activities. 


Users Groups 


I 


Users groups provide a valuable opportunity to get 
and give advice on T/S hardware, software, and 
applications. Often you can talk to someone who 
has a product you are considering buying. User 
group newsletters may also offer useful information. 
If you need a programmer or consultant, you may 
meet or hear about a good one at a users group 
meeting. 


List of T/S Users Groups: 


ARIZONA 

Randy Saxton 
4827 N. 63rd St. 
Phoeniz, AZ 85033 


CALIFORNIA 

East Bay Timex/Sinclair Users Group (EBZUG) 
654 40th Street 

Richmond, CA. 94805 

Contact: Rick Link 

(415) 234-3310 (before 8:00 P.M.) 


High Score Video Arcade 
2301 Mission St. 

Santa Cruz, CA 95060 
Contact: Marc Reiniz 


Robert Jorgenson 
3814 Coleman Ave. 
San Diego, CA 92154 


Dr. George Kuby 
P. O. Box 34534 
Los Angeles, CA 90034 


William Madden 
P. O. Box 8201 
Sacramento, CA 95818 


Pacifica TS/ZX Users’ Group 
263 Gateway #107 

Pacifica, CA 94044 

Contact: George Mockridge 
415-359-3198 


Perkin-Elmer Users’ Group 
8333 Pumalo 

Alta Loma, CA 91701 
Contact: Rein Smith 


South Bay Area T/S User Group (SBZUG) 
947 Clara Drive 

Palo Alto, CA 94303 

Contact: Dr. Paul Perreault 
408-734-5300 (days) 


West L. A. Sinclair/Timex User Club 
P. O. Box 34545 

Los Angeles, CA 90034 

Contact: Dr. George Kuby 
213-550-5035 


COLORADO 

Cap Hamilton 

767 S. Gaylord St. 
Denver, CO 80209 


FLORIDA 

Florida Suncoast Users’ Group 
P. O. Box 5021 

Spring Hill, FL 33526 

Contact: John Dowlan 


Sam-Bam Users’ Group 
P. O. Box 596 

Safety Harbor, FL 33572 
Contact: Mel Routt 


Sinclair/ Timex SE Region Newsletter 


869 Levitt Parkway 
Rockledge, FL 32955 
Contact: Ralph M. Coletti 
305-853-6901 


Space Coast Microcomputer Club 
70 Darwin Ave. 

Merritt Island, FL 32952 

Contact: Bruce Hoskin 


GEORGIA 

Atlanta Users’ Group 

P. O Box 2842 

Atlanta, GA 30301 
Contact: Phil Hoffstadter 
404-529-4326 


IDAHO 

|. W. Underwood 
Box 1195 

Idaho Falls, ID 83401 


ILLINOIS 

Chicago Area Hobbyist Exchange 
Special Interest Group 

323 S. Franklin #804 

Chicago, IL 60606 

Contact: Larry Wiegel 


Circle Chess Group 


. P. O. Box 63 


Des Plaines, IL 60017 
Contact: A. F. Standis 
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Sinclair Users’ Network MINNESOTA 

2170 Oak Brook Circle Tom Lindquist 

Palatine, IL 60067 1740 Beechwood Ave. 
Contact: Diana Wright St. Paul, MN 55116 
312-934-9375 NEBRASKA 

INDIANA Patricia Murphy 

Sinclair Midwest Users’ Group 4903 Walker 

P. O. Box 13042 Lincoln, NE 68504 

Fort Wayne, IN 46866 S. U. N. (Sinclair Users’ Network) 
Contact: Robert C. Carroll 4903 Walker 

IOWA Lincoln, NE 68504 

Jim Carroll Contact: Patrick Murphy 
1218 William St. 402-464-8086 

lowa City, IA 52240 NEW YORK 


DataAmerica Computer 


LOUISIANA 
: F 312 E. 84 St. #1A 
Gulf Coast Sinclair Users’ Group 
144 Terry Dr New York, NY 10028 
Slidell, LA 70458 Upperstate New York ZX81 Users 
13 Dennis Ave. 
MARYLAND - Plattsburg, NY 12901 
Amateur Radio Group Contact: Vern Olson 
5448 Tilden Road i 
Bladensburg, MD ZX Users’ Group of America 
Contact: Jim Wallace 626 Water St. 
New York, NY 10002 
Carlos Colon 


1228 Pitcher ZX Users’ Group of New York 
Joplin, MD 64801 Box 590, Mall St. 

New York, NY 10005 
Prince George’s Sinclair Users’ Group Contact: Caroline Vivanco 


5448 Tilden Road NORTH CAROLINA 
Bladensburg, MD Triangle Sinclair U 'G 
Contact: Jules Gesang range Sinclair Users’ Group 
301-243-2550 P. O. Box 12546 

Research Triangle Park, NC 27709 
Seabrook/Lanham Sinclair Users’ Group Contact: John Drummond 
9528 Elvin Lane 919-543-8006 


Lanham, MD 20706 
: re NORTH DAKOTA 
Contact: Cora C. Dickinson K. Allen Ward and Lonnie Misner 
MASSACHUSETTS 520 Tulane #205 
Boston Computer Society Grand Forks, ND 58201 


3 Center Plaza PENNSYLVANIA 


PP oney Central PA TS/ZX Users’ Group 
' RD #1 P. O. Box 539 


Mitre Bedford Sinclair Timex Computer Club Centre Hall, PA 16828 

Box 208, E170 Mail Shop Contact: Bill Russell 

Bedford, MA 01730 814-364-1325 

Contact Ed Lindsay PGH Area Computer Club Special Interest 
MICHIGAN Group-Sinclair 

Michigan Area Users’ Group Dick Welsh 

433-D E. Edgewood Blvd. 1605 Middlecrest Dr. 

Lansing, MI 48910 Glenshaw, PA 15116 
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TENNESSEE 


Jimmie Barker 
3791 Barron Ave. 
Memphis, TN 38111 


Chatanooga Area Sinclair Users 
P. O. Box 1321 

Collegedale, TN 

Contact: Dan Williams 


William Tracey 
3220 Lakeland Dr. 
Donelson, TN 37315 


TEXAS 

Timex Educator’s User’s Group School of 
Education 

Texas Wesleyan College 

Fort Worth, TE 76105 

Contact: Mark Wasicsko 

817-531-4440 


UTAH 

Quint B. Randle 
255 N 1600 W. #76 
Provo, UT 84601 


VIRGINIA 

Central Virginia Users’ Group 
Rt 1, Box 192 

Troy, VA 22974 


Colonial Pennwild TS User Group 
146 Hawthorne Drive 

Newport News, VA 23602 
Contact: Jim Langston 
804-877-3920 


WASHINGTON 

Dan Gallery 

1619 E John St. #414 
Seattle, WA 98112 


Jeff Pack 
21026 109th SE #708 
Kent, WA 98031 


Program Exchange 
17058 28th NE 
Seattle, WA 98155 


WASHINGTON D. C. 
Washington Area Users 
P. O. Box 6239 
Washington, D. C. 20015 


WEST VIRGINIA 

Sinclair Super Group 
949 Brier St. 

St. Albans, WV 25117 
Contact: William Meclaw 


WISCONSIN 

Robert C. Harris 
5827 N. Maitland Ct. 
Milwaukee, WI 53217 


Using and Programming the Timex Sinclair 
Computer* A fine guide to programming the T/S 
1000. It offers instruction on BASIC in an easy-to- 
understand format, and gives a little taste of 
Machine language programming. dilithium Press. 


USR BASIC Function (function-“L”, code=212). 
USR calls the indicated machine language 
subroutine. 


<numeric variable> = USR <numeric expression> 


The <numeric expression> must be in the range 0 
to 65535 and corresponds to the starting address 
for the desired Machine Code routine. The USR 
returns the value in the BC register pair at the time 
of return. 


USRT Universal Synchronous Receiver/Trans- 
mitter. A serial-to-parallel converter for high-speed 
communications. 


Utilities The software used for routine tasks. 
Utilities are designed to facilitate or aid the 
operation and use of the computer for a variety of 
applications. Examples of utilities are an editor, a 
sort, a debugger, and a file handler. See 
Programming Utilities. 


Utilities* Stores assembly programs. Functions 
include READ, LOAD, and EDIT. Protected from 
NEW, LOAD, and SAVE functions. Displays 
memory code in decimal. 16K; cassette. Soft Way. 


Utilities Tape 3* Allows you to manipulate 
Assembly language programs. Programs are 
stored using a series of BASIC commands. 
Includes a short version for even quicker transfer 
and display. 16K RAM; cassette. Soft Way. 

Utility Pac | (Ego Software) A package of utility 
programs for your Sinclair computer, including 
memory map and renumbering for BASIC. 16K; 
cassette. Also for use with Spectrum. Apropos 
Technology. 

UUT Unit Under Test. 


UV Ultraviolet. 
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V Codes. T/S code for V is 59 (HEX 3B); inverse V 
is 187 (HEX BB). The ASCII code for V is 86 (HEX 
56); for v, 118 (HEX 76). 


V Volt. Also, the overflow status flag. 


VAL BASIC Function (function-“J”, code=197). 
VAL returns the numerical value of a specified 
string. The format is: 
<numeric variable> = VAL <string expression> 
The VAL function puts into the numeric variable the 
number you would get if you evaluated the 
contents of the string. 
Example: 

10 INPUT A$ 

20 PRINT A$; “=”; VAL A$ 

30 GOTO 10 
At the string prompt, you can put in anything that 
will be a numeric expression like “2” or “SQR 4” 
or “1 +1” or “2*(COS Pl) **2 + (SIN PI **2).” 


Variable A symbolically named entity which may 
assume an assigned value, or a number of values. 


Variable—Type and Address in BASIC See 
Control Variable, Numeric Array Variable, Numeric 
Variable, String Array Variable, and String Variable. 


Variance Analyzer* Statistics program that 
analyzes 1- or 2-way AOV and 2-way AOCOV. 16K 
RAM; cassette. Zeta Software. 


VARS System variable. Memory address 16400 
(4010H), two-byte variable. VARS is a system 
variable which holds the starting address of the 
variables area in memory. E__LINE holds the 
ending address. 


V è Version 


Since the variables area in memory is above the 
program and the display file areas of memory, 
VARS is constantly changing. PEEKing VARS is 
unlikely to be useful, and POKEing VARS is likely 
to make you lose your program. 


VAX A 32-bit minicomputer which can also 
execute PDP-11 Machine language. Manufactured 
by Digital Equipment. 


VDI 


VDT Video Display Terminal. The term used in 
the newspaper community for CRT. 


VDU Video Display Unit. The British term for CRT. 


Video Display Input. 


Vector Display A CRT which moves the electron 
beam randomly to trace figures on the screen. In 
contrast to a raster display, which sweeps the 
beam through a fixed pattern, building up an image 
with a matrix of points. Vector displays are used in 
many arcade games. 


Vectored Interrupt An interrupt scheme where 
information about the type of event which caused 
the interrupt is provided by hardware at the time of 
the interrupt. f 


Vectoring Automatic branching to a specified 
address. 


Vegas (FG1004)* Two favorite games, Roulette 
and Slot Machine. 16K RAM; cassette. Inter- 
computer Inc. 


Venture* The adventure in this game is 
heightened through the use of moving graphics 
and screen clearing. ZX-Guaranteed. 


Version Programs and software packages are 
changed from time to time to correct errors or add 
new capabilities. To keep programs from being in a 
constant state of flux and to simplify distributing 
modified programs to users, a number of changes 
are made, tested, and packaged as a new version 
or release of the program. 


Versions or Releases are typically numbered:1.0 
for the first version, 1.1 for the first minor revision, 
1.2 for the second minor revision, etc. When a 
major change or large number of minor changes 
have been made, a new number may be assigned, 
as Version 2.0. IBM PC DOS, for example, was 
released as DOS 1.0 (q.v.). A number of minor 
changes and improvements were made and 
packaged as improved DOS 1.10. Version 2.0 of 
DOS was a major revision. Version numbers help 
programmers support a program by letting them 
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know which version the user has encountered 
problems with. Numbering also helps users know 
which changes are effective in the version they 
possess. 


Versions of Programs—Upward Compatibility In 
software, the term upward compatible indicates 
that programs developed for one version of a 
programming language, operating system, 
application software package, or computer will 
work without alterations on an expanded, more 
powerful version of the same language, system, or 
package. In hardware, upward compatibility refers 
to the possibility of building up to more powerful 
models without reprogramming. 


V/F Voltage-to-Frequency converter. 
VHF Very High Frequency. 


Video Boards See: DVC-2 Direct Video Kit, DV-1 
Direct Video Modification, Easy Eye Filter, Inverse 
Video Module, Screen Machine, Screenmate. 


Video Jack The video jack on the T/S 1000 is the 
last socket back on the left side. This is where your 
TV cable hooks up to the RF modulator. A very 
weak TV signal is sent over the cable into your TV 
set’s antenna. 


Video Signal An electronic signal containing 
information that specifies the location and 
brightness of each point on a CRT screen, along 
with timing signals to place the image properly on 
the screen. 


Video-Calc* This electronic spreadsheet can 
accommodate scientific, home, and business 
calculations. P & B Software. 


Viewpoint* A BASIC graphics package with 3-D 
routines for moving wireframe images. ACS 
Software. 


Virtual Address A user- or system-generated 
address which references objects in a logical 
address space, regardless of the physical memory 
location where they reside. A virtual address must 
be translated by the operating system into a valid 
physical address which may, in turn, involve the 
movement of data between primary and secondary 
storage (usually disk). 


Virtual Memory The memory address space 
available to any process running on the processor. 
It may be larger than the physical memory. 


Virtuoso* Create your own music with the help of 
your recorder. 2K RAM; cassette. Wm. Maples. 


Visi-Load Tape Load Monitor* A visual meter 
which allows you to monitor the correct loading 
level for your tapes. The level meter is a three-step 
LED. H. & H. Electronics. 


VLSI Very Large Scale Integration. A technology 
that allows a chip to hold over 10,000 transistors 
per chip. 


VMOS Vertical MOS. The technology used to 
increase the density of components per square 
inch, by cutting a V-shaped groove in the silicon 
substrate. 


Voice Synthesizer* Phoneme synthesizer with 
unlimited vocabulary. Includes programmable input 
or output port. Also includes starter dictionary with 
400+ words. Available in either 4K or 8K. Hardware 
accessory. Kesa Digital. 


Volatile Storage Storage which loses its contents 
when power is removed. 


VOM Volt Ohm Milliammeter. A test instrument 
for measuring voltage, resistance, and current. It is 
usually portable, with an analog meter or digital 
display for readout. 


VOTEM* This is a hardware/software package 
that will allow you to measure voltages and 
temperatures. Voltages of 0 to +1V, sensitivity of 
0.00004V; temperatures between -25 to +125C, 
sensitivity 0.05C. No modifications are required. 
Connects to tape input. Includes manual, cable, 
and temperature probe. Comes assembled or in kit 
form. Down East Computers. 


Voxcome* The computer can talk back to you, 
even during the running of a program. Includes 
vocabulary and allophones to create the speech 
patterns. Syber Inc. 


Voyage Z* You are the only one who can save 
the Bimbos by piloting your space craft across the 
galaxy. 16K RAM; cassette. The Software House. 


VSS Voltage for Substrate and Sources: the 
ground for MOS circuits. 


VSYNC Vertical sync signal in a TV. It determines 
the vertical position of the image. 


VTAM Virtual Teleprocessing Access Method 
(IBM mainframe telecommunications system). 


VTR Video Tape Recorder. 


Vu-Calc* This spreadsheet program will allow up 
to 26 rows and 36 columns of numeric or 


alphabetic data. Data can be changed easily. Up to 
40 formulas of 32 characters may be input. You 
must be careful to enter a valid formula, however, 
or you could crash and lose all your work. This 
electronic calc sheet has a good display and very 
fast cursor movement. A useful tool for record 
keeping and statistical analysis for the T/S 1000. 
Timex Computer Corporation. 


VUI Video Unit* A video monitor designed for 
use with the ZX80 and ZX81. The ZX80 gives either 
white or black print. The ZX81 gives black print on 
a white background. Hardware accessory. D. 
Bruce Electronics. 


Vu-Load Volume Monitor* This monitor will 
assist you in your SAVE and LOAD operations by 
giving a visual indication of output level. L and G 
Enterprises. 


Vu-Write Text Editor* This menu-driven text 
editor allows 11K of free RAM for document 
storage with full delete, move, and insert modes. 
Complete documentation is included on the 
cassette. 16K RAM; cassette. SyncMaster. 


VUI Video Unit* © Vu-Write Text Editor* 
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W Codes. T/S code for W is 60 (HEX 3C); inverse 
W is 188 (HEX BC). The ASCII code for W is 87 
(HEX 57); for w, 119 (HEX 77). 


W Write. 


Wafer A slice of a silicon ingot on which 
integrated circuits are fabricated. After testing and 
fabrication, the wafer is cut up into individual 
circuits called dice or chips. The dice that pass the 
wafer test are packaged, then sorted and tested 
some more before being used as finished IC 
components. 


Wait State A microcycle, or internal, state entered 
by an MPU when a synchronizing signal is not 
present. It is used to synchronize a fast processor 
with a slower memory. 


Wall Street Wizard* Stay ahead of your 
investments by calculating broker commissions, 
gains and yields, and call option results. M. H. 
Marks Enterprises. 


Wallbusters (26138MY)* A variation on the 
popular Breakout-type games. You must break 
down the wall by hitting the ball with the bat. 1K 
RAM; cassette. Melbourne House Software, Inc. 


Wand A stick used to read the optically coded 
product labels (usually bar codes) found on retail 
sales items. 


War* Multiplayer card game in inverse video 
graphics. Biocal Software. 


War Game* If you’ve ever wanted to know the 
effect of a nuclear blast, this program will enlighten 


W e Winged Avenger* 


you by providing simulation statistics over a range 
of target types. AVC Software. 


Warlord* You are a warlord in 13th century 
Japan who is trying to make it to retirement. 
Expenses for your army and navy and for feeding 
the villagers are always mounting. And every other 
warlord wants your fief...Good grief!. Do you think 
you are wily enough to make it? 16K RAM; 
cassette. M. C. Lothlorien. 


Way Oneofseveral electrical connectors printed 
on the connecting edge of a printed circuit board 
(or “card”). 


WD Western Digital Corp., a manufacturer of 
processor and controller chips. 


WE Write Enable. A control signal which allows 
writing to a memory device. Typically used to 
provide write protection as in diskette and cassette 
drives. Also used in bank switch organizations. 


Weight Control Diet Program (Z47)* This is not 
merely a diet, but a systematic weight-loss 
program that can help you gain control over your 
eating. The computer assists you in monitoring 
your diet program. Complete with Weight Control 
Guide Book. 16K RAM; cassette. Gladstone. 


Weight-Watcher* Program your own diet. 
Contains over 200 listings of foods and caloric 
values. Home Applications. 


WEMA Western Electronics Manufacturers 
Association. 


What Can I Do With My Timex Sinclair 1000?* 
This book, written by Roger Valentine, contains 
some useful information for the T/S 1000 user. Fifty- 
six programs are included to illustrate program- 
ming technique. These are also availabe on a cas- 
sette tape, for those who don’t want, or don’t have 
time, to key them in. Wiley Press. 


Winchester Disk A hard disk system characterized 
by very light read/write heads, low head-to-disk 
clearance, and the complete enclosure of the 
magnetic media in a dust-free environment to 
achieve high information density and fast 
access-time. 


Window A section of a CRT screen dedicated to 
displaying specific types of information. 


Winged Avenger* it’s you and your laser against 
fleets of missiles. Savage Software. 
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Winky Board li* e Working Mother’s Dilemma* 


Winky Board II* This interface performs four 
functions: filters RAM noise, duplicates any 
program, allows SAVEing on two cassettes 
simultaneously, and sets tape volume for optimum 
LOADing. G. Russell Electronics. 


Wire Wrap A mechanical method for connecting 
wires in complex circuits. Each wire is tightly 
wound several turns around square posts to make 
the electrical connection. This technology is now 
seldom used, except in hardware during system 
development. 


Wolfpack* You command a destroyer on the 
hunt for enemy submarines. Biocal Software. 


WOM Write-Only Memory. A semi-humorous 
term for the address space of a computer which is 
not there. 


Wood Beam Design Package* Complete 
computational functions for wood beam design. 
16K; cassette. Wishmeier Associates Software. 


Wood Column Design Package* Complete NPFA 
method for wood compression and flexure 
members. Also computes concrete pad footings for 
post and beam buildings. 16K; cassette. Wishmeier 
Associates Software. 


Word A logical unit of information. It may have 
any number of bits, but, for MPUs, a word is usually 
4, 8, 16, or 32 bits. Each 8-bit byte is a word for the 
T/S. 


Word Processing Software See Memotext, Note- 
pad, SYSDOC, Text Processor, Texter, Textwriter 
1000, Vu-Write Text Editor, Word Processor, 
Wordfix, Z Extra, and Z-Text. 


Word Processor A computer-based system for 
writing, editing, and formatting documents such as 
letters, reports, and books. It may be either a 
specialized hardware system dedicated to these 
tasks, or a program package run on a general 
purpose computer. 


Word Processor* A full word processing program 
with editing functions and tabbing. Custom 
Electronics Device Corp. 


Word Quiz Vol. 1* These tutorial lessons will 
help increase your vocabulary. Software Develop- 
ment Associates. 


Word Sinc* A menu-driven word processor 
which will hold 9,000 characters in 16K and can be 
expanded for larger memories. There are full 


editing and formatting capabilities. 16K or more 
RAM; cassette. P. Hargrave. 


Word Test* 


Word-Com* A handy word processing program 
to help you write letters, print copies for mailing, 
and store and edit material. 16K; cassette. Julio 
Moro. 


Wordfix* A program for word processing. 16K 
RAM; cassette. Kopak Creations, Inc. 


WordPack ZX81 1 & 2* Teach English or other 
languages with the word games you can write with 
this program. Offers three different game formats. 
16K; cassette. Wida Software. 


WordPack ZX813&4* Write more word games to 
aid in teaching languages. Four new game formats. 
16K; cassette. Wida Software. 


Test your word power. Mindware Inc. 


Wordplay* A package of five programs with an 
emphasis on using language. Includes Animal, 
Jargon, Haiku, Secret, and a story generator. 16K 
RAM; cassette. Apropos Technology. 


Wordplay I* An assortment of word games 
including Word-cross, Anagrams, and Hangman, 
for ages 7 and up. Fisher-Marriott Software. 


Wordplay 2* Similar to Wordplay |, but for two 
through six players. Includes ZXrabble. Fisher- 
Marriott Software. 


WordPool* Thisspelling program can be used at 
home or in the classroom. Comprehensive and 
easy to use. You can access new or old lists. 16K; 
cassette or listing. Also for use with the Spectrum. 
Crown Computers. 


Words* Can you pick out the desired words from 
the “scramble”? Has a wide variety of categories. 
Orbyte Software. 


Wordsearch* Builds word search puzzles from 
words specified by the user. The puzzle can then 
be printed out. Paul Shreeve Software. 


Wordstar* This word processing system has 
become entrenched as one of the most widely 
used programs in the world. While Wordstar only 
runs on microcomputers, it still ranks ahead of all 
word processors in sheer number of users. 
Wordstar is available on the T/S under CP/M. 32K; 
diskette. MicroPro. 


Working Mother’s Dilemma* The lady of the 
house can have fun with this package of four 
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games and learn how to use computers at the 
same time. 2-Bit Software. 


Workspace An area of memory allocated for 
working storage. 


World Games* Games of strategy and skill from 
around the world. Play against the computer at 
various skill levels. 16K; cassette. Brown Software. 


World of Sangrel (Voyager I), The* Your mission 
is to save your planet. You have landed your 
spaceship on a barbaric planet in search of help. 
16K RAM; cassette. Horizon Simulations. 


Worm* Help the worm find a hole in the ground 
by directing his movements. Biocal Software. 


WP-1 Word Processor Package* Provides full 
editing functions. Will operate with any size printer. 
16K RAM or more. Aerco. 


WPM Words Per Minute. 


Write Data to File BASIC. This is not possible in 
standard T/S BASIC, but can be done with special 
hardware or software. See CP/M, Disk Systems for 
T/S, F.D.C., F.1.Z., XLR8, and ZX99. 


Write-Protect Describes the act of preventing 
information from being written onto a storage 
medium. Floppy disk jackets often have adhesive 
tabs which can be removed or placed on the disk 
to write-protect the disk by disabling the disk 
drive’s write circuitry. Cassettes have a similar 
plastic break-out tab. See Tab. 


WS WorkSpace. 
WV Working Voltage. 
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X Codes. T/S code for X is 61 (HEX 3D); inverse X 
is 189 (HEX BD). The ASCII code is 88 (HEX 58); for 
x, 120 (HEX 78). 


X Index Register. 


XENIX The Microsoft implementation of the UNIX 
operating system for microcomputers. 


XMIT TransMIT. 
XMT TransMiT. 


XOR EXclusive OR. A XOR Bis a logical function 
that is true when either A or B is true, but not when 
both are true. In contrast to A OR B, which is true 
when either A, B, or both are true. 


XR EXternal Reset. 
XTAL CrysTAL. 


X-Y Plotter A device which draws points or lines 
on a sheet of paper based on X and Y coordinates 
from a computer. 


Xe Your Timex Sinclair 1000 and ZX81* 


Y Codes. T/S code for Y is 62 (HEX 3E); inverse Y 
is 190 (HEX BE). ASCII code for Y is 89 (HEX 59); for 
y is 121 (HEX 79). 


Yield The proportion of usable chips in a 
production batch. Yield = good chips/total chips 
on a wafer. 


Your Timex Sinclair 1000 and ZX81* Avery good 
book for novice Timex users, by Douglas Hergert. It 
goes from setting up your computer to graphics, 
bar charts, and more. Sybex. 
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Z Codes. T/S code for Z is 63 (HEX 3F); inverse Z 
is 191 (HEX BF). The ASCII code for Z is 90 (HEX 
5A); for z, 122 (HEX 7A). 


Z Impedance measured in ohms. Also: the Zero 
flag. 


Z Extra* This is a full-screen editing program 
allowing horizontal or vertical scrolling through 
windows. Capable of storing up to 99 screens in 
64K. 16K RAM and up; cassette. Sinware. 


ZQ-1* Calculates Ohm’s Law and other important 
electrical/electronic quantities. 16K; cassette. J. R. 
Carr. 


Z.S.S. Sinclair, Cold Shutdown* You suddenly 
find yourself the only person on board the 
Zoological Survey Ship Sinclair. The ship is under 
attack from aliens, and the reactor is about to shut 
down. To survive, you must fix the ship and fight off 
the creatures. 16K RAM; cassette. THM Software. 


Z West* This newsletter is intended for users of 
the Timex Sinclair 1000, ZX80, and ZX81. It is full of 
information on new products, programming 
techniques, and many other relevant subjects. 
Z-West. 


Z-Aid (Z98)* This utility program comes with a 
variety of features: VPTR, CHAIN, VERIFY, and 
MLOAD/MSAVE. 16K RAM; cassette. Gladstone. 


Z-Dubber, The* This module will allow you to 
duplicate cassettes by interconnecting two 
recorders. Bytesize Computer Products. 


Zebra Joystick See Joystick. 


Z ® ZX Analogue to Digital Converter* 


Zilog Manufacturer of the Z-80 and many other 
widely used chips. Zilog also publishes technical 
reference material on the Z-80 and other 
microprocessors. 


Zodex CX81* Character generator allows custom 
design of CHR$ 0O through 31 with single dot 
resolution. Can be switched in or out. Useful for 
transferring photos and moving graphics. Includes 
program. Hardware accessory and software; 2K. 
Zodex. 


Zodex RX81 Control Card* Allows control over 
eight built-in inputs and outputs. Program includes 
controls with simple BASIC commands. Hardware 
accessory. Zodex. 


Zon X-81* Add sound to your computer with this 
plug-in unit, containing eight full octaves, manual, 
and programs. Bi-Pak. 


Zones, Print Each group of sixteen spaces 
across the print line is called a print zone. A 
comma (,) in a PRINT or LPRINT means “start 
printing the following item at the start of the next 
print zone.” Contrast this with the semicolon (;), 
which means the next item is to print immediately, 
without even a single space in between. The print 
zones begin in columns 1 and 17. 


Z-Space A term which means “gone into never- 
never land,” or “crashed,” or “crapped out.” Origin 
believed to be a reference to snoring (“ZZZZ”) 
when someone is asleep. Z-space is a place where 
computers go to sleep. 


ZT* Help little ZT find his way home without 
running into the FBI agents who want to talk to you. 
Each game uses a different randomly generated 
maze. 16K RAM; cassette. Bronze Star Software. 


Z-Text* A full-function word processing program 
with editing and formatting functions, including 
justification, key word search, etc. Mindware Inc. 


Z-Tools* An extension to the BASIC editor, 
allowing two-program merges, renumbering, etc. 
16K RAM and up; cassette. Sinware. 


Z-Trek 1000* You are the commander of a 
starship out to do battle with some highly mobile 
Zylons. You have torpedos and displays of your 
quadrant, status, and galactic map. 16K RAM; 
cassette. Michael B. Williams. 


ZX Analogue to Digital Converter* Allows 
conversion of analog data to digital form, thus 
permitting computer access to information such as 
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temperature, sound level, voltage, speed, etc. Eight 
channels of analog input, each with resolution of 1 
part in 256. Technomatic, Ltd. 


ZX Assembler* An excellent assembler, written 
in Machine Code. The assembler puts your 
program into the first REM statement (which the 
program sets up for you automatically). The source 
code is kept in the second REM statement so you 
can save the program and edit it later. One minor 
drawback is that the assembler does not assemble 
relocatable code. That means your Machine Code 
program is compiled for one place in memory (the 
first REM statement) and cannot go anywhere else. 
Artic Systems. 


ZX Assembler (Z40)* This assembler/editor 
includes line insertion/delete, character insert, 
and auto repeat for all keys; while the monitor 
examines memory and registers, and runs programs. 
Gladstone. 


ZX Assembler/Disassembler, The* Using 
standard Zilog mnemonics, this package will 
generate Machine Code from assembly instructions 
entered as REMs. Bob Berch. 


ZX Aszmic ROM* This replacement for the Basic 
ROM redefines the hardware and transforms it into 
an Assembly language programming unit. Includes 
a full-screen editor, debugging abilities, and high- 
resolution graphics. Very flexible; a fine purchase 
for anyone doing serious Assembly language 
programming. Comprocsys, Ltd. 


ZX Bug* With thirty sets of instructions, this 
monitor and disassembler in Assembly language is 
designed for debugging, editing, and running 
Machine Code. 16K; cassette. International Pub. 
and Software. 


2XCalc* Theusercan configure this spreadsheet 
matrix program for a variety of uses. 16K; listing. 
The Softek Co. 


ZX Chess | (Enhanced)* Six levels of play, with 
your choice of black or white. Saves games. 16K; 
cassette. International Pub and Software. 


ZX Compiler, The* Generates a Machine Code 
program from one written in T/S BASIC integer 
subset. Includes twenty-two commands, twelve 
functions, 256 16-bit variables, and single DIM 
arrays. The 16K cassette contains a manualand 
two versions for different memory set-ups. Bob 
Berch. 


ZX Compiler #1004* Stores a sizable subset of 
BASIC translated into Machine Code, to be used as 
a subroutine for other programs. 16K; cassette. 
Kopak Creations, Inc. 


ZX Data-Finder* One of the best data-finder 
packages available for the T/S 1000. Use this 
program for graphic charts, inventory, names and 
addresses, or anything your imagination can come 
up with. Provides two search methods and full 
editing for files. Includes complete documentation 
and database design analysis. Thomas B. Woods. 


ZX File* Store thousands of characters in 
records with this electronic filing system, configured 
to your own specifications. 16K. The Softek Co. 


ZX FORTH* This package brings the FORTH 
language to the Timex. Includes ZX FORTH and 
FORTH editor on cassette, with manual and editor 
manual. Gladstone. 


ZX Galaxians* Rated by Sync magazine as the 
best ZX81 version of this game. 16K; cassette. 
International Pub and Software. 


ZX Inventory* Manages an inventory of up to 250 
separate products. 16K; listing. The Softek Co. 


2X List* Create your own address/phone book 
on the screen with up to 100 names and 
addresses. Versatile search routines. Smartware. 


ZX Open* Pretend you're at the US Open on this 
18-hole, par 71 course. Up to four players can 
select clubs and shots. Avoid the traps, and go for 
the cup. Make the little woman a video-golf widow. 
Computronics. 


ZX Othello* Nine skill levels and a demonstration 
game are featured in this program that includes a 
before-game menu, a play menu, anda post-game 
menu. Mine of Information. 


ZX PGM 80* A good book for the 1K or 2K T/S 
1000 user. It includes 24 programs for games, 
math, business, and more. The Softek Company. 


ZX Phone Book* Start up your own database of 
up to 720 entries. Includes full editing capabilities. 
Thomas B. Woods. 


ZX Pro-File* This database program will allow 
12,000-character storage in variable files. Includes 
editing and cross-search. 16K RAM; cassette. 
Thomas B. Woods. 


ZX Serial Printer Interface* A standard RS-232 
interface which allows your Timex to be connected 
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to any serial printer. Interface software uses only 
280 bytes of code to allow printing, screen 
copying, and program listings. Bob Berch. 


ZX Serial Printer Interface (Plans/Listing)* Con- 
nects ASCII serial printer to ZX computer via the 
cassette port. 2K; listing. Bob Berch. 


ZX Yahtzee* One to four players can play this 
popular dice game of strategy and fortune. 
Smartware. 


ZX 1K Gamespack* Includes Impact, Target, and 
Deathray. 1K RAM; cassette. Graphicomp. 


ZX-81 Pocket Book, The* This book by Trevor 
Toms covers program and data file storage, 
retrieval methods, and more. Reston Publishing 
Company. 


ZXAS* After assembly, this program will produce 
listings on the screen (including codes and 
addresses) while using all standard Zilog 
mnemonics. Bug-Byte Software. 


2X-Black Hole* You must deduce the location of 
atoms on a game board by observing the results of 
your laser blasts into a black hole. The laser blasts 
and the board are always displayed. 16K RAM; 
cassette. Haymarket Software. 


ZX-CA Ribbon Cable Assembly* This cable 
provides a reliable connection between your 
computer and peripherals. Aerco. 


ZX-Concentration* Similar to ZX-Black Hole*, 
except now you are looking for eighteen pairs of 
letters on the board. 16K RAM; cassette. Haymarket 
Software. 


ZXDB* Complements the ZXAS assembler. 
Features a combination disassembler-debug 
program. When used with ZXAS, it leaves 9K of 
RAM for programming. All commands such as 
DISASSEMBLER, BLOCK SEARCH, HEX LOADER 
and so on are executed by one-key commands. 
Bug-Byte Software. 


Z-XLR8* A fast SAVE/LOAD EPROM. Program 
independent, it is 6 to 10 times faster for LOADs 
and SAVEs. The hardware changes are simple and 
it occupies less than 2K RAM between 14-16K. 
Advanced Interface Designs. 


ZX-Man* Brings the popular arcade game to your 
home. Just add the Atto-Soft joystick, and you can 
begin your diet of power pills. 16K RAM; cassette. 
Atto-Soft. 


ZX-Pack* Nine programs ranging from 1K to 9K. 
Includes some games and financial programs. 
Cassette. ZX Systems Software. 


ZX-Panda* This is a completely packaged, plug- 
in 16K RAM pack with a rear expansion port. It fits 
snugly against the rear of the computer. A simple 
plug-in module, which fits inside the existing case, 
allows for easy expansion to 32K. No tools or 
soldering needed; inexpensive upgrading can be 
done with no hassle at any time. Data-Assette. 


ZX-Panda Expansion Module* A 32K expansion 
module which fits inside the 16K Panda case. 
Data-Assette. 


ZXPS/1* A fully regulated, heavy-duty power 
supply for the ZX81/TS1000. The power rating is 
1.5-2 amps. Support Systems One. 


ZX-SB STD Bus Interface* Allows the TS 1000 to 
interface with any standard computer bus and use 
any of several hundred peripheral interface cards. 
Aerco. 


ZXTK* Adds ten commands, such as FULL 
RENUMBERING, MERGE PROGRAMS, etc. 16K 
RAM; cassette. Bug-Byte Software. 


ZX-Toolbox (26406MY)* includes a cassette 
directory program, a program to improve graphics, 
and a program to improve BASIC LOAD and SAVE 
operations. Melbourne House Software, Inc. 


ZXVER* A custom program to ensure that your 
program is SAVEd and LOADed correctly. Charles 
Drury. 


ZX-Xon* You are attacking the City of Xon. The 
inhabitants are not friendly and attack you with 
missiles, photon torpedoes, force fields, and other 
weaponry. 16K RAM; cassette. Pleasantrees 
Programming. 


ZX-21Metered Loading Interface* This VU meter 
allows you to visually preset your recorder level to 
be compatible with the computer. Data-Assette. 


ZX-21 Metered Loading Interface* Use the VU 
meter to preset your tape recorder to a level that is 
compatible with your computer. It provides a visual 
representation of the power of your signal. A “Test 
Alignment Tape” and a booklet are also included. 
Data-Assette. 


ZX-80 Sinclair's first computer. It sold in 1980 for 
about $200.00, mail order. Though similar to the 
ZX-81 (which followed in 1981) and the T/S 1000 
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ZX80 Business Package* è ZX81 1K Super Trio* 


(from 1982), the ZX-80 had only integer BASIC, 
fewer commands, and a “flickering” screen (it had 
no “SLOW” mode). Even so, it was an incredible 
breakthrough in personal computers. 


ZX80 Business Package* A business package 
with three useful programs: Search and Save helps 
and VideoGraph produces bar graphs from 
Videocomp results. Package includes reference 
cards and keyboard overlay. 4K ROM; 1K RAM; 
cassette. Lamo-Lem Laboratories. 


ZX80 Home Computer Package* Five programs 
which require only 1K of RAM. Included are: Etch- 
a-Screen; Checkbook Balancer; Calculator; Music 
Composer; and Electronic Billboard. Includes a 
color keyboard overlay. 4K ROM; 1K RAM; 
cassette. Lamo-Lem Laboratories. 


ZX80 Video Upgrade Kit* This upgrade will allow 
you to use FAST and SLOW modes on 8K ROM TS 
1000s. Hardware accessory. Computer Engineering 
Services. 


ZX80, ZX81, Timex/Sinclair 1000 System Reference 
Card* All the information you need about BASIC, 
ROM, memory, error codes, and more is at your 
fingertips with this handy card. Nanos System 
Corp. 


ZX80/ZX81/Timex Sinclair 1000 Loading 
Aid* Monitors cassette recorder volume. Identifies 
when volume is too high and when optimum 
volume is obtained. Hardware accessory. Fulcrum 
Products. 


ZX80 1K Disassembler* Similar to ZX81 1K 
Disassembler*. Translates program segments of 
75 bytes only and the 4K ZX80 ROM. Lamo-Lem 
Laboratories. 


ZX-81 Sinclairs second computer, the ZX-81, 
sold by mail order for $150 assembled ($100 in kit 
form), when first introduced in 1981. The T/S 1000 
is identical to the ZX-81, except for the name and 
the RAM memory storage. The ZX-81 came with 
1K of RAM memory while the T/S 1000 comes with 
2K. The ZX-81 introduced Sinclair’s 8K BASIC 
(including “SLOW” mode, real rather than integer 
arithmetic, and many new commands). 


ZX81 Adventure* Search for treasure in Camelot. 


Simpson Software. 


ZX81 Assembler and ZX81 Disassembler* Using 
assembly mnemonics, the ZX81 Assembler helps 


you to write Machine Code programs. The ZX81 
Dissassembler reverses that process and 
deconstructs what you have coded. Assembler 
size is 12K; disassembler, 4K. 16K; cassette. Bob 
Berch. . 


ZX81 Bumper Pack-1* Seven Machine 
Code/BASIC games are included in this three 
cassette package: City Patrol, Sabotage, Space 
Rescue, Dragon Maze, Space Invaders, and 
Nightmare Park. Macronics Systems Limited. 


ZX81 CESIL Compiler* Package for using CESIL 
language on the ZX81. Menu-driven language can 
modify, list, printout, etc. 16K RAM; cassette. P. 
Nethercot & R. Rackstraw. 


2X81 Dust/Dirt Cover* Keep your computer and 
leads clean with this dust cover. Comes in black, 
red, brown, or green. Datametrics. 


2X81 High Resolution Graphics Pack* Program 
your own graphics using this 2K EPROM. Most 
commands and graphics control are defined by the 
user. Digital Integration. 


ZX81 Test* A set of test programs. Tests/displays 
memory, keyboard, primary BASIC functions. 1K to 
16K RAM; cassette. Softest. 


2X-81/Timex Programming in BASIC & Machine 
Language* This German book, by E. Hoegel, isa 
good introduction to Machine language. Ing. W. 
Hofacker Gmbh. 


ZX81 T-Shirts* Show your spirit with this white 
shirt that proclaims the Sinclair name in black and 
the ZX81 logo in red. Sizes 34-44. Pecos Star Co. 


ZX81 Window* A Machine Code routine that can 
define any number of windows on the screen. 1K 
RAM. Ken Osborne. 


2X81 Workstation* Molded plastic base to support 
computer. Also encloses loose wiring and power 
supply. Includes on/off switch. Hardware 
accessory. Jim Griner. 


2X81 1K Disassembler* This unit translates each 
Z80 Machine Code into a unique key, corresponding 
to an Assembly language mnemonic in the 
disassembler manual. 1K; cassette. Lamo-Lem 
Laboratories. 


ZX81 1K Super Trio* Three 1K RAM games, 
including Space Invaders, Music Maker, and 
Breakout. Macronics Systems Limited. 


2X98 Parallel and Serial Interface* è Z-99 Compiller* 


ZX98 Parallel and Serial Interface* Any printer 
with parallel or serial ports can be connected to 
your TS1000 with this interface. Features include 
LLIST, LPRINT, COPY, and MEMORY EXAMINA- 
TION of hex byte. With both parallel and serial 
ports on one board, your computer can emulate a 
terminal for ON-LINE services or can communicate 
with other computers via a modem. Data-Assette. 


ZX 99* This module allows software control of up 
to four cassette recorders. The built-in USR 
commands provide tape-to-tape copy and program 
control over the recorders. Data-Assette and 
Gladstone. 


Z-80 The Z-80 microprocessor is made by Zilog, 
Inc. It is capable of executing up to 800,000 
Machine language instructions per second. It dir- 
ectly addresses 64K of memory and processes data 
in 8-bit words, or “bytes.” The Z-80 provides 
eight main 8-bit registers and eight alternates. 
They may also be used as 16-bit “register pairs.” 
There are three other 16-bit registers (IX, IY, SP) 
and the |,R register pair. For more information on 
the Z-80 chip, see Programming The Z-80 by 
Rodney Zaks (Sybex, 1982) or Z-80 literature from 
Zilog. 


Z-99 Compiler* Get faster running programs by 
compiling them into Machine Code automatically. 
Kopak Creation 
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O/nnnn BASIC. This error 
successful 
statement. The number after the 0 is the last line 
number executed. For a command (a BASIC 
statement without a line number), the successful 
completion code will be 0/0. See also Error 
Codes. 


code indicates 
completion of the command or 


OV: Edge Card Connector This is the common 
ground for the computer’s CPU, ROM, RAM, and 
SCL chips. The OV line can be reached at the rear 
of the computer on the edge card connector. It is 
lines 4 and 5 (combined on connector) on the 
underside of the connector (side B). See Edge Card 
Connector. 


1,2,3, Go* These lessons will test the child of 
ages 6 and greater in counting, spelling, right and 
left. 2-Bit Software. 


1K Chess* This beginner’s computer chess 
game has one play level and does not accept 
castling or en passant moves. Even with limited 
memory, full graphic representation of the board 
makes this a good chess game for novices. 
Gladstone. 


1K Fun Learning* Lessons in this program 
include: spelling, time, price quantities, giving 
change, and tables. A. Parsons. 


1K Games* Includes five games: Duck Shoot, 
Moon Lander, Hangman, Crossword, and Letter 
Square. 2K RAM; cassette. Computer Software 
Associates. 


1K Games Pack* Includes Slot Machine, Car 
Crash, The Wall, Spacefire (2 versions), Slalom Ski, 


O/nnnn è 2K Upgrade Kit* 


Maze, Catch Me If You Can, Man-Eating Budgie, 
Space Pirate, and Etch and Sketch. Gladstone. 


1/nnnn BASIC. This error code indicates a 
missing control variable which is referenced at line 
nnnn. That is, there is a “NEXT x,” but there is no 
“FOR x =a TO b.” There was a variable found with 
the same name x used in the NEXT statement, but 
this was not a control variable. 


2 Program Advertising Package* Helps you run 
a direct mail/space advertising campaign just like 
a larger business would. Includes programs for 
production, calculating costs and quotas, profit 
and loss databases, and so on. 16K RAM; cassette. 
Computer-Wear Software. 


2 RAM Kit* 2K static RAM H 6116, 28-pin socket. 
Hardware accessory. MSP. 


2K Chess* This limited memory chess game is 
similar to Gladstone’s 1K version of Chess, but with 
expanded graphics and a superior range of moves. 
Gladstone. 


2K Game Pack* Includes Kaleidoscope, Over 
Under, Remember, Reverse, and Sketch. 2K RAM; 
cassette. Compuwiz Software. 


2K Games Pack* Pyramid: protect your pyramid 
from treasure hunters. Also, Invasion from Mars: 
fight off the aliens. Both programs require SLOW 
mode. 2K; cassette. Barlog Software. 


2K Games Pack* Includes Copter Patrol, Killer 
Whale, Astro Walk, Monster Masher, Star Blaster, 
and Dragon Slayer. 2K. Softsync, Inc. 


2K Programmer Kit* Includes time-saving utilities 
for programmers. Human Engineered Software. 


2K RAM Upgrade* 2K memory upgrade for 
ZX81. Upgrades ZX81 to TS1000. Enables use of 
2K (TS1000) programs in the ZX81. Hardware 
accessory. Powertronix. 


2K “Toolkit” Preprogrammed EPROM* This 
EPROM is programmed with Life, Breakout, and 
Toolkit (a BASIC programming utility package). 
Orme. 


2K Trek* You must pilot a starship against the 
vile Kutar Empire, in order to save the United 
System. Don't fail in your mission. 2K RAM. Human 
Engineered Software. 


2K Upgrade Kit* Doubles on-board RAM to 2K. 
Compatible with either 1- or 2-chip original 
configuration. Hardware accessory. D. Bruce 
Electronics. 
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2/nnnn è 7/nnnn 


2/nnnn BASIC. This error indicates that a 
reference to a variable has been made in line nnnn, 
but the variable has not been previously defined 
with a “LET”, “DIM”, or “FOR” statement. See Error 
Codes and CONT. 


3 ZetaPaks Each of these packages contains six 
programs. Includes games, BASIC, math drills, and 
more. 1K. Catalog available. Cassettes and listings. 
Zeta Software. 


3D Monster Maze* One of the best games for the 
T/S 1000. You are lost in a maze with a monster 
chasing you. You must find the door out before you 
get eaten. Great three-dimensional graphics. J. K. 
Greye, Melbourne House. 


3D Orbiter* You are in your spaceship, protecting 
the planet from flying saucer invaders. Melbourne 
House. 


3-D Worm Maze* Do you think loose worms are 
fun? This maze is full of them; each one has to be 
put in an empty box, but not all boxes are empty. If 
there is already a worm in one, it may get out. A 
different maze for each game. 16K RAM; cassette. 
Pleasantrees Programming. 


3DTTT* A challenging 3D Tic-Tac-Toe game. 
Biocal Software. 


3/nnnn_ BASIC. This error code indicates that a 
subscript is out of range at line number nnnn. The 
subscript is larger than the maximum subscript 
specified in the DIM statement. See Error Codes 
and CONT. 


4K Toolkit (D14)* BASIC editor. Includes:ALTER, 
BYTES, COPY, DELETE, FIND, HELP, INSERT, 
KEEP, MOVE, RENUMBER, and VERIFY. Gladstone. 


4K-8K Static RAM Information Pack Build a 
high-quality printed circuit board for a 4K or 8K 
static RAM. Fits under the ZX81 keyboard. Book. 
Propers Sales & Service. 


4/nnnn_ BASIC. One of the more common and 
frustrating error codes. This error code means you 
are out of memory at line nnnn. In fact, you may run 
out of memory before the line number in the error 
code can appear on the screen. Or the line number 
will show up as 0/400 when, really, with enough 
memory, the line would have shown 0/4000. See 
Error Codes and CONT. 


5 Business Programs V.1.0. * Includes Break 
Even Analysis, Ratio Analysis, Try Before You Buy, 
and Business Forecasting. Each uses standard 


methods for calculations. Custom Electronics 
Device Corp. 


5 Fun ‘n’ Games Pak* Fifty States, Mini-Boggler, 
History |, History II, and ZXAK-Mamm comprise this 
package of five educational and fun computer 
games. Pleasantrees Programming. 


5 Games* Includes Starfighter, Sector Attack, 
and more. 1K RAM listings. Ken Doggett. 


5/nnnn_ BASIC. This error code indicates that the 
screen is full at line nnnn. The program is stopped. 
To continue, give the CONT command. CONT 
clears the screen and resumes the program where 
it left off. See Error Codes—BASIC. 


5V:Edge Card Connector Line 1 on the underside 
(1B) of the edge card connector. This line is the 
5-volt regulated power supply for the computer 
and peripherals. See Edge Card Connector. 


5-2K Family Pak* A variety pack of useful family 
programs including: Homework Helper, Mini 
Money Manager, Checkbook Balancer, Recipe 
Recorder, and Memoboard. 16K RAM; cassette. 
Timeworks, Inc. 


5-2K Games* Spider Sam, Mine Field, Labyrinth, 
Artist, and Galactic Scout are included in this 
package. Full graphics and mutiple skill levels. 
Timeworks, Inc. 


6 Programs* Includes Checkers, Invaders, 
Towers, Lunar Lander, Blackjack, and Roadrace. 
16K. Blaine Geddes. 


6K Internal Memory Expansion* This board 
plugs inside the ZX81 for added power. Allows the 
rear connector to be free for other accessories. 
Hardware accessory. Zodex. 


6/nnnn_ BASIC. Arithmetic overflow at line nnnn. 
The calculations in line nnnn have results which 
are too large or too small. The absolute value of the 
number calculated has exceeded 10 ** 38. See 
Error Codes and CONT. 


6-Shooter* Try and hit the moving target in this 
multi-level game. Biocal Software. 


7 Game Cassette* Up to six players can play 
Mastermind at varying levels of difficulty. Other 
games include Doublemind, Slot Machine, TicTac- 
Toe, Craps, and more. New England Software. 


7/nnnn BASIC. No GOSUB for a RETURN 
Statement. There is a RETURN statement at line 
number nnnn which does not match a GOSUB 


8-Ball* e 18 Hole Golf* 


S 


statement. The program stops since it doesn’t 
know where it is supposed to go. See GOSUB, 
Error Codes and CONT—Error Recovery. 


8-Bali* Play pool on the screen. Call the shot, 
and the computer shows the results. Biocal 
Software. 


8K EPROM Board* This add-on board for the TS 
4000 accommodates 1K EPROMs for 40 routines 
such as: scroll up/down/left/right, and renumber. 
The following 2K EPROMs also fit this board: Rapid 
LOAD/SAVE, MC Monitor, Graphics, Disassembler. 
EPROM Services. 


8K Nonvolatile CMOS RAM/EPROM Board* This 
board allows you to store your own utility programs 
and routines. It can be used with any RAM or ROM. 
Hunter. See also Hunter 8K Non-Volatile RAM 
Expansion*. 


8/nnnn BASIC. INPUT has been used as a 
command. INPUT can only be used as a program 
statement. See Command—BASIC, Error Codes 
and CONT. 


9 Games from Kayde* A nine-game package 
including: 3D/3D, Mugsy, Murgatroyds, 
Murgatroyds’ Revenge, PEP, Pilot, Puckman, 
Space Intruders, and Centipede. 16K RAM; 
cassettes. Integrated Data Systems. 


9/nnnn BASIC. A STOP statement has been 
found in the line nnnn. The program stops exec- 
ution. STOP statements are useful in debugging 
programs. Puta STOP statement where you want 
to interrupt the program. When the program stops, 
you can use the PRINT statement to see if variable 
values are what you think they should be. When you 
are done debugging, delete the line nu mbers that 
have the STOPs. STOP is also used to end a pro- 
gram. See Error Codes and CONT. 


9V: Edge Card Connector Line 2B on the 
underside of the edge card connector. The 9-volt 
unregulated power supply is available at the rear 
edge card connector. 


9V: 9-Volt Jack Located on the left side of the 
T/S 1000, this jack is where the unregulated 9-volt 
power supply comes into the computer. 


10 Exciting Programs (26472MY)* This ten- 
game package includes space games and various 
arcade games like Lunar Lander, Star Trek, 
Kamikaze Pilot, and Corridors of Death. By Clifford 
Ramshaw. 1K RAM; cassette. Melbourne House 
Software, Inc. 


10 Great Graphics Games* Ten great games for 
everyone. 16K; cassette. Savage Software. 


10 Programs for the ZX81* Six statistics programs 
and four programs for fish hatchery management. 
Included are programs for linear regression, 
variance . analysis, fish food order, hatchery 
records, and more. Verlin K. Cross. 


41 Games!* The best collection of 2K games for 
the T/S 1000. Includes Klingons, Crash-Landing, 
Simon, Artist, UFO, Code, Asteroids, Bomber, 
Kaleidoscope, Guillotine, and Breakout. Most are 
good examples of BASIC program games which 
you can change to your liking. The Artist program 
is amazingly simple. Breakout (all Machine Code) 
is a great 2K version of the arcade game. The 
action is good and fast and has three levels. There 
are also two paddle sizes. l'm a real champ—at the 
slow, large paddle game! 

These programs will give you ideas for writing your 
own BASIC programs. For both 2K and 16K 
machines. Melbourne. 


16K A byte (abbreviated B) is a measurement of 
storage capacity—one byte holds one character 
(letter, digit, etc.) in computer memory, internal or 
diskette. A thousand bytes equals a kilobyte, 
abbreviated KB, or simply K. (Actually, 1K=1024 
bytes because this is an even power of 2.) The T/S 
often has 16K (or 16KB) of internal memory, or 
16,000 bytes (to be precise, 16K = 16 x 1024 = 
16,384 bytes). 

16K Econo Tech RAM Pack* A fully guaranteed 
16K RAM pack supplied without case. Data-Assette. 
16K Extender RAM Pack* Expand your RAM 
memory either internally or with the external plug. 
Comes assembled or in kit form. Laserscan 
Electronics Corporation. 

16K Fun Learning* The lessons in this program 
include: English vocabulary, English-French 
translator, areas, and hangman games. A. Parsons. 


16K RAM* From dk’tronics;an above-board 
internal RAM expansion. Sinclair Place. 


46K RAM Cassette* Cope with a crypt full of 
monsters and a road surrounded by bandits. You'd 
better find your way into a nice safe town. 16K 
RAM; cassette. Daw Software. 


16K RAM Pack* This 16K RAM pack is available 
in kit form or fully wired and tested. Byte-Back Co. 


18 Hole Golf* Features a graphic display of each 
hole with hazards, par, current score, hole number, 
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23 Bricks* è 2716 Chip 
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and player name. Up to five players can play any of 
the nine courses. R. Midura. 


23 Bricks* This mathematical strategy game 
starts with 23 bricks. Take one, two, or three bricks 
with each move leaving only the last one for your 
opponent, the computer. P. Nethercot & R. 
Rackstraw. 


23 Way Edge Connector* A gold-plated female 
connector with locater and solder-on tabs. Sinclair 
Place. 


32 BASIC Programs for the Timex Sinclair Computer* 
A fine book for the beginning T/S 1000 user. It 
contains 32 programs for the computer which you 
key in yourself while learning how to program in 
BASIC. dilithium Press. 


32K RAM with I/O Ports* This RAM includes two 
8-bit input and two 8-bit output ports. Wisconsinc 
Electronics. 


37 Timex 1000 Programs for Home, School, Office* 
This book, written by Edward Page, contains 
practical problems for your T/S 1000. ARCsoft 
Publishers. 


46 Pin Edge Connector—CH 46* For ZX81 or 
TS1000; has solder pins. Hardware accessory. 
Cosmonics. 


46 Way Edge Connector* A double female 23- 
way connector. Sinclair Place. 5 


49 Explosive Games for the ZX-81* Edited by Tim 
Hartnell, this book contains twenty-four programs 
for the 1 or 2K machine, and 25 for the 16K RAM 
machine. Instructions for programming these 
exciting games are included. Reston Publishing 
Company. 


64K RAM* From dk'tronics; an above-board 
internal RAM expansion. Sinclair Place 


101 Timex 1000/Sinclair ZX-81 Programming Tips 
& Tricks* This book, written by Edward Page for 
all TS1000 users, is full of intormation. Learn many 
secrets of the powerful T/S 1000. ARCsoft 
Publisher. 


371 Chip 
372 Chip 
400 Chip 
481 Chip 
601 Chip 


Cassette controller. Made by NEC. 
FDC. Made by NEC. 

4-bit 1 2 L slice. Made by TI. 

4-bit slice. Made by TI. 

16-bit chip. Made by Data General. 


1000 Chip 4-bit microprocessor available in the 
various versions listed below. Also called TMS- 
1000. Made by TI. 


1070 See: 1000 
1100 See: 1000 
1200 See: 1000 
1270 See: 1000 
1300 See: 1000 


1600 Chip Designed for PDP-11/03 emulation. 
Made by Western Digital. 


1702 Chip An ultraviolet-eraseable PROM 
organized as 256 words by 8 bits. 


1771 Chip Single-density floppy disk controller 
chip. 


1791 Chip Double-density floppy disk controller 
chip. 


1802 Chip Cosmac 8-bit CMOS microprocessor. 
Made by RCA. 


1983/1984 N.Y. State Tax* This program will do 
all calculations for your New York state or city tax 
return for any filing status. You only need to input 
financial data; the program does the rest. 16K RAM; 
cassette. Computer-Wear Software. 

1984 Federal Tax Forms* Similar to the above 
program, but for your Federal Return. 16K RAM; 
cassette. Computer-Wear Software. 

2102 Chip Common static RAM integrated circuit, 
organized as 1K X 1 bit. 


2114 Chip Static RAM organized as 1K X 4 bits. 


2650 Chip 8-bit Made by 
Signetics. 


2651 Chip 
2652 Chip 


microprocessor. 


2650 UART. Made by Signetics. 
SDLC chip. Made by Signetics. 
2655 Chip 2650 PIO. Made by Signetics. 
2702 Chip See: 1702. 


2708 Chip An ultraviolet-erasable PROM 
organized as 1K X 8 bits. 


2716 Chip An ultraviolet-erasable PROM 
organized as 2K X 16 bits. Made by Intel. 


2716 Chip An ultraviolet-erasable PROM 
organized as 2K X 8 bits. Not compatible with the 


Intel part. Made by TI. 


2732 Chip ¢ 6828 Chip 
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2732 Chip An ultraviolet-erasable PROM 
organized as 4K X 8 bits. 


2900 Chip A family of 4-bit slice components. 
Widely used to construct special-purpose 
controllers and microprocessors. Introduced by 
AMD and available from many other manufacturers. 


2901 Chip A 4-bit slice processor. Made by AMD. 


2902 Chip Look-ahead carry generator. Made by 
AMD. 


2903 Chip An improved version of 2901. Made by 
AMD. 


2909 Chip Microprogram sequencer. Made by 
AMD. 


2911 Chip Microprogram sequencer. Made by 
AMD. 


2914 Chip PIC. Made by AMD. 


3000 Chip Family of 2-bit slice components. 
Made by Intel. 


3001 Chip Microprogram control unit. Made by 
Intel. 


3002 Chip Central processing element 2-bit slice. 
Made by Intel. 


3003 Chip Look-ahead carry generator. Made by 
Intel. 


3850 Chip The F8 family processor chip. Part of 
an 8-bittwo-chip microcomputer. Made by Fairchild. 


3851 Chip The F8 family program storage unit 
used with the 3850. Made by Fairchild. 


3852 Chip Dynamic memory interface for the F8. 
Made by Fairchild. 


3853 Chip SMI for the F8. Made by Fairchild. 
3854 Chip DMA for the F8. Made by Fairchild. 
3861 Chip PIO for the F8. Made by Fairchild. 


3870 Chip An 8-bit one-chip microcomputer. 
Contains 4032 bytes of ROM, and 128 bytes of 
RAM. Made by Mostek. 


3876 Chip An 8-bit one-chip microcomputer. 
Upgrade of the 3870, contains 4032 bytes of ROM, 
and 256 bytes of RAM. Made by Mostek. 


3880 Chip Mostek Z80. 
4004 Chip 4-bit microprocessor. Made by Intel. 
4040 Chip 4-bit microprocessor. An upgrade of 


the 4004, containing more registers and executing 
a larger instruction set. Made by Intel. 


4044 Chip Static RAM organized as 4K X 1 bit. 
4116 Chip Dynamic RAM organized as 16KX1 
bit. 

4164 Chip Dynamic RAM organized as 64K X1 
bit. i 

4264 Chip 4040 PIO. 


4308 Chip ROM 1K X 8 + I/O ports for the 4040. 
Made By Intel. 


5701 Chip MMI 4-bit slice predecessor of the 
2901 mil version. 


6100 Chip Intersil 12-bit CMOS microprocessor 
which emulates the PDP-8. 


65XX Chip Support chips belonging to the 6502 
family. Made by MOS. 


6502 Chip 8-bit microprocessor. Widely used in 
mass-marketed computer systems, such as Apple, 
Pet, and Atari. Made by MOS Technology. 


6520 Chip PIO. Made by MOS Technology. 


6530 Chip RAM, ROM, I/O and timer. Made by 
MOS Technology. 


6701 Chip Same as the 5701 in the commercial 
version. 


6800 Assembler* Converts Motorola 6800 
Assembly to Machine Code. Useful for prototype 
development. 16K; cassette or listing. Intek. 


6800 Chip 68-bit Made by 
Motorola. 


microprocessor. 


6801 Chip 8-bit one-chip microcomputer. 


6802 Chip 8-bit two-chip microcomputer. Upgrade 
of the 6800, contains functions that were previously 
in the other 6800 family components. Made by 
Motorola. 


6809 Assembler* Converts Motorola 6809 
Assembly to Machine Code. Useful for prototype 
development. 16K; cassette or listing. Intek. 


6809 Chip 8-bit high performance upgrade of the 
6800. Has an expanded instruction set and 16-bit 
word handling capability. Made by Motorola. 


6820 Chip 6800 PIO. Made by Motorola, Fairchild, 
and Mostek. 


6828 Chip PIC. Made by Motorola. 
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6845 Chip è 8291 Chip 
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CRT controller. Made by Motorola. 
6800 UART. Made by Motorola. 
Modem. Made by Motorola, Fairchild 


6845 Chip 
6850 Chip 


6860 Chip 
and AMD. 


6870 Chip 
7400 Chip 
8008 Chip 


8048 Chip 8-bit family of one-chip micro- 
computers with one-chip RAM and ROM. The 
8748 version has an EPROM on the same chip as 
the processor. 


Clock. Made by Motorola. 
Series of TTL logic. Made by TI. 


Bit microprocessor. Made by Intel. 


8080 Chip 8-bit microprocessor. An upgrade 
from the 8008, this chip has a different instruction 
set but retains a similar architecture to the 8008. 
The 8080 was the dominant microprocessor of the 
1970s. Made by Intel. 


8085 Chip 8-bit microprocessor. An upgrade of 
the 8080, containing functions that were previously 
on other 8080 famlly chips, in addition to two extra 
instructions and four interrupt levels. Made by Intel. 


8086 Full 16-bit version of the 8088. 


8086 Chip 16-bit byte-oriented microprocessor 
that resembles the 8085, but has an expanded 
instruction set and 16-bit arithmetic capabilities. 
Made by Intel. 


8087 Chip Numeric data co-processor for the 
8086 and the 8088. Implements proposed IEEE 
floating-point standard. 


8088 16-bit processor from Intel. The 8088 is a 
slightly stripped-down version of Intel’s original 
1978 8086. The 8088 differs from the 8086 in the 
following ways: 

1)The 8088 uses an 8-bit data bus, as opposed to 
the 16-bit data bus of the 8086. The 8088 needs 
about twice as many memory cycles to fetch the 
same amount of data as the 8086. 

2)The instruction “fetch-ahead” queue of the 8088 
is 4 bytes, versus 6 bytes in the 8086. The 8088 will 
have to wait for instructions to be fetched from 
memory more often than the 8086. 

The 8088 is thus a 16-bit processor internally but 
with an 8-bit bus structure. Other than this, the 
8088 and 8086 are the same. Even at the Assembly 
language and Machine Code level, they are 
interchangeable to the programmer. 

The 8086/8088 processors have built-in provisions 


to pair with a coprocessor that can perform certain 
functions faster than the main processor. The main 
example so far is the 8087, which is specialized for 
floating-point operations. When working with the 
8087, the 8088 passes all floating-point arithmetic 
to the 8087 and waits for it to signal completion. 
The result is faster execution (up to 100 times as 
fast) for programs with extensive floating point 
calculations. 

The 8086/8088 processor can assemble programs 
for the earlier 8008 and 8080 processors, but the 
object codes are not compatible. 


8089 Chip 
by Intel. 


8212 Chip Parallel latch and buffer in the 8080 
family. Made by Intel. 

8224 Chip Clock generator for the 8080. Made by 
Intel. 


8228 Chip System controller for the 8080. Made 
by Intel. 


8251 Chip USART for the 8080 family. Also called 
a PCI. Made by Intel. 


8253 Chip Programmable interval timer for the 
8080 family. Made by Intel. 


8255 Chip Programmable parallel interface for 
the 8080 family. Made by Intel. 


8255 I/O Board* A three-port input/output 
board that is software-programmable. The board 
can be used to interface a Seikosha GP-100A 
printer to the ZX81, A-D converters, D-A converters, 
etc. 16K; cassette or listing; hardware accessory. 
Professional Electronics. 


16-bit input/output processor. Made 


8257 Chip Direct memory access controller for 
the 8080 family. Made by Intel. 


8259 Chip Interrupt controller for the 8080 family. 
Made by Intel. 


8271 Chip Single-density floppy disk controller in 
the 8080 family. Made by Intel. 


8273 Chip Synchronous data link controller in 
the 8080 family. Made by Intel. 


8275 Chip CRT controller in the 8080 family. 
Made by Intel. 


8279 Chip Keyboard and display controller in the 
8080 family. Made by Intel. ; 


8291 Chip IEEE 488 bus talker/listener interface 
chip. Made by Intel. 
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8292 Chip IEEE 488 bus controller chip. Made by © 


Intel. 
8708 See 2708. 


8748 Chip 8048 with EPROM on the same chip 
as the processor. Made by Intel. 


9080 Chip AMDs 8080. 


9400 Chip Bipolar Macrologic family. Made by 
Fairchild. 


9511 Chip Arithmetic processing chip. Made by 
AMD. 


9900 Chip 16-bit microprocessor compatible 
with the 990 series of minicomputers. Made by TI. 


9904 Chip 9900 clock. Made by TI. 


9914 Chip IEEE 488 bus interface chip. Supports 
talker/listener and controller functions. 


9940 Chip 16-bit one-chip microcomputer. 


8292 Chip © 9940 Chip 
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» A special character in BASIC, indicating the 
double quotation mark or string delimiter. 


$ String variable names must be two characters 
long. The first character is a letter, and the second 
character is the “$”. This means you are limited to 
twenty-six string variables in a program. 


& In BASIC, the ampersand is a special character, 
indicating an octal number, just as H indicates Hex 
numbers. It cannot be used for any other purpose. 
It is not supported in T/S BASIC. 


’ (Apostrophe) A synonym for REM in some 
BASICs, the apostrophe is a way of including 
remarks or explanatory comments in a program. It 
is not supported in T/S BASIC. 


( In BASIC, a special character, indicating the left 
parenthesis or expression evaluation. 


) In BASIC, a special character, indicating the 
right parenthesis or expression evaluation. 


* In BASIC, a special character, indicating the 
times sign (multiplication). 


= In BASIC, a special character, indicating the 
plus sign, addition, or concatenation of strings. 


, (Comma) Use in PRINT or LPRINT. Each group 
of 16 spaces across the print line is called a print 
zone. A comma (,) in a PRINT or LPRINT means 
“start printing the following item at the start of the 
next print zone.” Contrast this with the semicolon 
(;), which means print the next item without even a 
single space between. The print zones begin in 
columns 1 and 16. 


” o+ 


„ (Double Comma) Use in Print Line. Multiple 
commas in a PRINT or LPRINT causes skipping of 
print zones. For example PRINT A,,B would print A 
in print zone 1, line 1; nothing in print zone 2, line 2; 
and put B in print zone 1, line 2. See also Print 
Zones. 


- In BASIC, a special character, indicating the 
minus sign or subtraction. 


. In BASIC, a special character, indicating the 
period or decimal point. 


/ In BASIC, a special character, indicating the 
division symbol. 


: (Colon) Used for putting more than one BASIC 
statement on a line. With some BASICs, you can 
put a colon (:) at the end of one statement and 
continue entering another statement on the same 
line, without giving a new line number. The line 
number at the left refers to all statements on the 
line. T/S BASIC does not support this feature. 


; (Semicolon) Use in PRINT or LPRINT. A 
semicolon in a PRINT or LPRINT statement will 
cause the characters before and after the 
semicolon to be printed without a single space 
interposed. 


< BASIC operation (shift-“N”, code=19). A special 
character, indicating the less-than operation. 
Returns 1, if the comparison is true; 0, if false. The 
format is: 


A<B 
where A and Bare the same type of expession. For 
string expressions, if A comes before B in 
alphabetical order, then A<B is true. 


< BASIC operation (shift-“R”, code=219). Less 
than or equal operation. Returns 1 if the 
comparison is true, 0 if false. The format is: 


A<B 
where A and B are the same type of expression. 
For string expressions, if A comes before B in 
alphabetical order, then A<B is true. To be equal, 
the two strings must have the same characters and 
be the same length. 


# BASIC operation (shift-“T,” code=221). Not 
equal. Returns 1, if the comparison is true; 0, if 
false. The format is: 


A4B 


where A and B are the same type of expression. 
For string expressions, if A has different characters 
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= © ? (Prompt) 
a E E E E 
then B or A is not the same length as B, then the 

comparison is true. 


= BASIC operation (shift-“L”, code=20). A special 
character, indicating the equal sign or the equal-to 
operation. Returns 1, if the comparison is true; O, if 
false. The format is: . 


A=B 
where A and B are the same type of expression. 


For string expressions, A must have the same 
characters as B, and A must be the same length. 


> BASIC operation (shift-“M”, code=18). A special 
character, indicating the greater-than symbol. 
Returns 1, if the comparison is true; 0, if false. The 
format is: 


A>B 


where A and B are the same type of expression. 
For string expressions, if A comes after B in 
alphabetical order, then A>B is true. 


2 BASIC operation (shift-“Y”, code=220). Greater 
than or equal to. Returns 1, if the comparison is 
true; 0, if false. The format is: 


A2>B 


where A and B are the same type of expression. 
For string expressions, if A comes later than B in 
alphabetical order, then A>B. To be equal, strings 
must be the same length and have the same 
characters. 


> (inverse) BASIC. The inverse “greater than” 
sign is used as the current line cursor for the 
BASIC program editor. The cursor can be moved 
from line to line in the BASIC program with the up 
and down arrows (shift -7 and shift -6). When the 
Cursor is pointing at a line you want to EDIT, then 
type the EDIT key (shift -1), and the program will be 
moved down to the bottom of the screen for editing. 
See Edit. 


? (Prompt) This is a program’s way of letting you 
know it is waiting for you to type in information. ? is 
the prompt from a program written in the BASIC 
language which is running and needs you to type 
in data in answer to a question. In this case, it is a 
good idea to include a descriptive prompt, such as 
“Enter check amount 9999.99” in the program, so 
the operator will know exactly what should be 
entered in response to the ? prompt. An example of 
how to do this: 


100 PRINT “ENTER CHECK AMOUNT 9999. 99” 
110 INPUT CHECK AMOUNT 
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A + Associates 

175 5th Ave. 

Suite 3119 

New York, NY 10010 


Aardvark 

2352 S. Commerce 
Walled Lake, MI 48088 
Phone: 800-624-4327 


AB Engineering 
11896 Clair 
Hartland, MI 48029 


Abacus Electronics 
186 St. Helens Ave. 
Swansea, West Glam, U.K. 


Abersoft 

7 Maesfallen 
Bow Street 
Dyfed U.K. 
5424 5BA 


ACS Software 

7 Lidgett Crescent 
Roundway Leeds 
West Yorkshire 
U.K. LS8 1MN 


Acts Audio Inc. 

70 W. Illiana Ave. 
Orlando, FL 32806 
Phone: 305-423-0338 


Adams, Stephen 
1, Leswin Road 
London 

U.K. N16 7NL 


Advanced Digital Innovations 
2156 W. Behrend Dr. 
Phoenix, AZ 85027 


Advanced Interface Designs 
P.O. Box 1350 
State College, PA 16801 


Aerco 

Box 18093 

Austin, TX 78760 
Phone: 512-385-7405 


Air Capitol Software 
Box 12051 
Wichita, KS 67277 


VENDORS 


AKO TECH Dept. S1 
1613 Dayton Rd. 
W. Hyattsville, MD 20783 


Allco Products 
P.O. Box 43074 
Detroit, MI 48243-0074 


Altwasser, R. 

22 Foxhollow Barnhill 
Cambridge, England 
UK 


Amanda Systems 
P.O. Box 118 
Holmdel, NJ 07733 


American Micro Products Inc. 
705 N. Bowser, Suite 121 
Richardson, TX 75081 


Andrews, John 
P.O. Box 3073 
San Jose, CA 95156 


Anunti, John 

3309 20th Street 

San Francisco, CA 94110 
Phone:415-821-4672 


Applied Software 
Development Assoc. 

Rt. 1, Box 330 

Parking, AR72373-0330 


Apropos Technology 
350 N. Lantana Ave. #821 
Camarillo, CA 93010 


ArcSoft Publishers 
P.O. Box 132 
Woodsboro, MD 21798 


Arizoftx 
6501 E. Monterosa 
Scottsdale, AZ 85251 


Artic Computing Ltd. 

396 James Reckitt Avenue 
Hull, N. Humberside 

HV8 OJA U.K. 


Artisan Electronics 
P.O. Box 6631 
Portsmouth, VA 23703 


Asia Tsusho Co. Ltd. 
7-6 1-chome 
Soto-Kanda Chiyoda-ku 
Tokyo, Japan 


AT&A Compu-Ware 
2712 G Street 
Middletown, OH 45042 


Atto-Soft 

832 E. Third St. 
Galesburg, IL 61401 
Phone: 309-343-4114 


Audio Division 
1279 N. Normandie Ave. 
Hollywood, CA 90027 


Audio Vision 

1279 N. Normandie 
Los Angeles, CA 90027 
Phone: 213-660-5217 


Audiograph Co. 
3584 Leroy 
Ann Arbor, MI 48103 


Automata Ltd. Dept. 

65A Osborne Road 
Portsmouth, England POS 3LR 
U.K. Telex 86626 


AVC Software 
P.O. Box 415 
Birmingham U.K. 
B17 OTT 


Babani, Bernard (Publishing) 
The Grampians 

Shepherds Bush Rdl 

London W6 7NF 

U.K. 


Banta Software 
8088 Highwood Way 
Orangevale, CA 95662 


Barlog Software 
401 N.Geyer Rd. 
Kirkwood, MO 63122 


Basco 
289 Baxter Lane 
Milford, CT 06460 
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BASICare Microsystem Ltd. 
5 Dryden Court 
London, SE11 4NH U.K. 


Berch, Bob— 
See Cinagro Software 


Biocal Software 
167 Wilson St. 
Petaluma, CA 94952 


Bi-Pak 

Box 6 

63A High St. 

Ware, Herts, England 


Birkhauser Boston Inc. 
380 Green St. 
Cambridge, MA 02139 


Bob’s 
451 Center St. 
Lewiston, NJ 14092 


Bomis Prendin Software 
P.O. Box 28550 
Washington, DC 20005 


Bonner, Charles G. 
Box 9179 
Norfolk, VA 23505 


Bonnie & Clyde Software 
Box 13651 
Albany, NY 12212 


Brainchild Computer Works 
Box 506 

Pewaukee, WI 53072 
Phone: 414-691-3903 


Brewer, Russell 
26630 Mill Rd. 
Frazeysburg, OH 43822 


Brletic, M.—Mattsoft 
1072 N. Sunset 
Reedley, CA 93654 


Bronder Ent. 
2444 N 41st St 
Milwaukee, WI 53219 


Bronze Star Software 
P.O. Box 265 
Chicago Ridge, IL 60415 


Brown, Bob 
53 Cliff Ln. 
Levittown, NY 11756 


Brown Cottage Industries 
5486 Bright Hawk Court 
Columbia, MD 21045 


Bruce, D. Electronics 

The Beacon, Blackhall Rocks 
Cleveland TS27 4BH 
England, U.K. 


Bug Byte Software 
100 The Albany 
Old Hall Street 
Liverpool L89EP 
England 


Business Management 
Specialists 

Box 4073 

Dearborn, MI 48126 


Byte-Back Co. 

Rt-3, Box 147 

Brodie Rd. 

Leesville, SC 29070 
Phone: 803-532-5812 


Bytesize Computer Products 
Box 12309 
Seattle, WA 98111 


CAI Instruments Inc. 
Box 2032 
Midland, MI 48640 


Calculex 

21 Headland Avenue 
Seaford, East Sussex 
England U.K. 

Phone: 0323 892609 


Calliope Software 
4130 Coe Dr. NE 
Albuquerque, NM 87110 


Cannon, Robert 
309 N. Broadway 
Yonkers, NY 10701 


Carr, J.R. 
1314 Harrison 
Sunnyside, WA 98944 


Carson, John B., Jr 
11200 Lockwood Dr. No. 307 
Silver Spring, MD 20901 


Cases Computer Simulations 
14 Langton Way 
London, SE3 7TL U.K. 


C E D Corporation 
P.O. Box 222 

Salem, WI 53168 
Phone: 414-843-3990 


Centronics Inc.—See Compusa 


Chesapeake Systems Corp. 
P.O. Box 546 
Columbia, MD 21045 


Christian Software 
Box 547 
Bettsville, OH 44815 


Cinagro Software 
155 Seventh St. 
Rochester, NY 14609 


Cinevision Systems 
P.O. Box 546 
Montebello, CA 90640 


Circle Chess Journal 
Box 63 
Des Plaines, IL 60017 


Clear Touch 
P.O. Box 1136 
Anacortes, WA 98221 


Cleva Computer Ware 
Box 2736 
Brooklyn, NY 11202 


Cobra Technology Ltd. 
378 Caledonian Rd. 
Islington, London N1 1DY 
England 


Coffey, John Richard 
Box 448 
Scottsburg, IN 47170 


Collins, J.W. 
6025 Hampstead Drive West 
Columbus, OH 43229 


Communications Systems Labs 


94-165 Leokane St. 
Waikahu, HI 96797 


Comprocsys Ltd. 
P.O. Box 149 
South Croyden, 
Surrey CR2 74X 
England 


Compucraft 
Box 149 
Hinsdale, NH 03451 


Vendors 
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Compu-Pak 

2615 Waugh Dr. Suite 295 
Houston, TX 77006 
Phone: 713-523-3691 


CompuSoft Publishing 
535 Broadway 

El Cajon, CA 92021 
Phone:800-854-6505 


Compusound 

32 Langley Close 
Redditch, Worcs U.K. 
0527 21439 


Computa-Dek 
6009 Kenwood Dr 
Nashville, TN 37215 


Computer Add Ons 

7-9 Thane Works 

Thane Villas, London N7 
U.K. 

in U.S.: 

414 South Evergreen 
Arlington Heights, IL 60005 


Computer Assistance Inc. 
Box 3402 

Cincinnati, OH 45201 
Phone: 513-381-8778 


Computer Continuum 
301 16th Ave. 

San Francisco, CA 94118 
Phone: 415-752-6294 


Computer Engineering 
Services 

P.O. Box 1222 

Show Low, AZ 85901 


Computer Practice Keyboard 
616 9th St. 
Union City, NJ 07087 


Computer Software Assoc. 
50 Teed Dr. 
Randolph, MA 02368 


Computer Trader, The 
Box 20976 

San Diego, CA 92120 
Phone: 619-283-9273 


Computer-Wear Software 
Box 1059 

Riverdale, NY 10471 
Phone: 212-543-1935 


Computronics 
Box 117 
Okemos, MI 48864 


Compuwiz Software 

Box 390078 

Mountain View, CA 94039 
Phone: 415-961-7204 
Cosmonics 

P.O. Box 10358 

San Jose, CA 95157 


Cottage Technology 
5720 W. Little York, #178 
Houston, TX 77091 


CRC Software 
2901 Auburn Rd. 
Auburn Heights, MI 48057 


Creative Computing Press 
39 E. Hanover Ave. 
Morris Plains, NJ 07950 


Cross, Verlin K. 
2842 County Rd. 300 
Leadville, OH 80461 


Crown Computers (U.K.) 

9 Holme Close 

Woodborough 

Nottingham, England NG14 6EX 
U.K. 


Curry Computer 
5344 W. Banff Lane 
Glendale, AZ 85306 
Phone: 602-978-2902 


Custom Electronics Device Corp 
312 E. Wisconsin Ave. Suite 620 
Milwaukee, WI 53202 

C-20 Magazine 

Box 3801 

Wichita, KS 67201-3801 
Data-Assette 

56 South 3rd St. 

Oxford, PA 19363 

Phone: 800-523-2909 
Datametrics 

Trout Rd. 

West Drayton, Middlesex U.K. 
Daw Software 

78 Aberdeen PI 

Clayton, MO 63105 

Daydesign 

79A E. Big Beaver Rd. 

Troy, MI 48084 


DCP Microdevelopments 
2 Station Close 


Lingwood Norwich, Norfolk U.K. 


NR13 4AX 


Dem Co. 
211 Nature Trail 
Chapel Hill, NC 27514 


Digital Integration 

22 Ash Church Rd. Ash 
Hampshire 

Aldershot, GU12 6LX U.K. 


dilithium Press 

11000 S.W. 11th Street 
Suite E 

Beaverton, OR 97005 


Dillons University Bookshop 
1 Malet St 
London, WCIE 7JB U.K. 


Discount Software 
RCU P.O. Box 2530 
New York, NY 10185 
Phone: 212-486-0980 


DK Tronics 

23 Sussex Rd. 
Gorleston 

Great Yarmouth, 
Norfolk, England 


D. Lipinski Software 
2737 Susquehanna Rd. 
Roslyn, PA 19001 


Do Loops Computer 
209 Maple Ave. 
Harleyville, PA 19438 


Doggett, Ken 
3426 H Fairway Oaks Drive 
Lawrenceville, GA 30245 


Doty, A 
P.O. Box 11023 
Ferguson, MO 63135 


Double H Electronics 
195 Lelani 
San Antonio, TX 78242 


Down East Computers 
Box 3096 

Dept. B 

Greenville, NC 27834 


D-Ram 
4352 Grow Road NW 
Stanton, MI 48888 
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DRRP 
PO Box 3664 
Peabody, MA 01960 


Drury, Charles 
40 Westgate #5 
Chestnut Hill, MA 02167 


D.S.B.C. 
P.O. Box 1251 
Dolan Springs, AZ 86441 


Dunrobin Software 

37 Rivaldsgreen Cresent 
Linlithgow, 

West Lothian, Scotland 
U.K. (050684) 2847 


Dynamic Designs 
Box 872 
Norco, CA 91760 


E. Arthur Brown Co. 
1702-S2N Oak Knoll Dr. 
Alexandria, MN 56308 
Phone: 612-762-8847 


Eagle Sales Co. 

15 Tech Circle 
Natick, MA 01760 
Phone: 617-655-3388 


Edson Electronics 
Box 151211 
Tampa, FL 33684 


Electronic Specialists Inc. 


171 S. Main Street 
Natick, MA 01760 
Phone: 617-655-1532 


Emvee Software 

10 Mythop Rd. 

Glytham 

Lancashire, FY8 4JD U.K. 


Ener-Z Co. 

P.O. Box 635 

Ft. Washington, PA 19034 
Phone: 213-757-0284 


Ephemeris V 
Box 261 
Wichester, NY 40391 


EPROM Services 

3 Wedgewood Dr. 
Roundhay 

Leeds, LS8 1EF U.K. 
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Ernst, D. 
211 Nature Trail 
Chapel Hill, NC 27514 


E & S Software 
Box 196 
Budd Lake, NJ 07828 


Evansoft Associates 
1246 Elmwood Ave. 
Evanston, IL 60202 


Executive Workshop 
7420 SE Woodstock Blvd. 
Portland, OR 97206 


Expense Cutters Products 
P.O. Box 9543 
Raytown, MO 64133 


E-Z Key 

Suite 75 

711 Southern Artery 
Quincy, MA 02169 
Phone: 617-773-1187 


Ezra Group Il 
Box 5222 
San Diego, CA 92105 


Felix Software (Dept SC1) 
19 Leighton Ave. 

Pinner HA5 3BW 

U.K. 


FileSixty 
2 Chippenham Mews 
London, W9 2AN U.K. 


Fingerle, Bob 
P.O. Box 7793 
Fremont, CA 94537-7793 


Fisher-Marriott Software 

9c Abbey Hill 

Kenilworth 

Warwickshire, U.K. CV8 1LW 


Florida Creations 
Dept SBG P.O. Box 16422 
Jacksonville, FL 32245 


Forth Dimension, The 
1451 N. Union Street 
Middletown, PA 17057 
Phone: 717-944-6000 


Fourth Design, The 
Box 1406 
Niagara Falls, NY 14302 


Fresh Tracks 
27 W. Rayburn Rd. 
Millington, NJ 07946 


Friendly Computer 
Box 122 

Wellingford, PA 19086 
Phone: 215-623-1337 


Frog Software 
Box 95 
Glenmont, NY 12077 


Fulcrum Products 
14 Steep Ln Findon 
West Sussex, BN14 OUF U.K. 


Full Spectrum 
3829 Mainsail Circle 
Westlake Village, CA 91361 


Fuller Micro Systems 
The ZX Centre 
Sweeting Street 
Liverpool 2 England 


F/22 Press 
PO Box 141 
Leonia, NJ 07605 


Ganhart/EARTHings 
115 N. Rocky River Dr. 
Berea, OH 44017 


GCM Electronics 
Box 6152 

Ft. Smith, AR 72906 
Phone: 501-646-2100 


Geddes, Blaine 
238 King St 

Truro 

Nova Scotia, 
CANADA B2N 3L6 


General Systems Consulting 
2312 Rolling Rock Dr. 
Conley, GA 30027 


Gipson, N.J. 
43 Penn Dr. RD6 
Coatsville, PA 19320 


Gladstone Electronics 
1585 Kenmore Ave. 
Buffalo, NY 14217 
Phone: 716-874-5510 


Glassware, D. Glass 
Rt. 14 Box 369 
Johnson City, TN 37615 


Vendors 
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Godwin, Nick 

4 Hurkur Cresent 
Eyemouth 
Berwickshire, 
Scotland TD14 5AP 


Graphicomp 

55 York St 

Toronto, Ontario Canada 
M5J 1R6 


Griner, Jim 

P.O. Box 1 
Princeton, IL 61559 
Phone:309-385-4542 


Grundy, Walter 
Rt. 2 Box 708B 
Harrisonville, MO 64701 


G. Russell Electronics 
RD 1 

Box 539 

Center Hall, PA 16828 


Harder, Rois R. 

995 Shakespeare Ave. 
North Vancouver, 
B.C. V7K 1E7 
Canada 


Hargrave, P. 

Site V 

RR 4 

Nanaiomo, B.C. V9R 5X9 
Canada 

Phone: 604-245-8141 


Harmon, L. 
4909 Clearlake Dr. 
Metairie, LA 70002 


Harris, G.M. 

28 Ridgway Rd. 
Farnham 

Surrey GU9 BNW 
U.K. 


Hartwell, J.L. 
540 Haskins Rd. 
Bowling Green, OH 43402 


Hawg Wild Software 
Box 7668 
Little Rock, AR 72217 


Hayes 

5923 Peachtree 
Industrial Blvd. 

Norcross, GA 30092 

Phone: 409-449-8791 


Haymarket Software 
P.O. Box 14026 
Jacksonville, FL 32238 


Heath Computer Service 
950 E. 52 South 
Greentown, IN 46936 
Phone: 317-628-3130 


Hensley and Associates 
Box 334 
Asheboro, NC 27203 


Hewson Consultants 

60A St. Mary’s Street 
Wallingford, Oxon OX10 OEL 
U.K. 


H & H Electronics 
3379 Rt. 46-6D 
Parsippany, NJ 07054 


Hilderbay Ltd. 

8/10 Parkway 

Regents Park, London NW1 7AA 
U.K. 


Hilton Computer Services 
Orpington 

Kent 

BR6 9AX, U.K. Orpington 
35101 


M.C. Hoffman Co. 
P.O. Box 117 Dept. SC3 
Oakland, NJ 07436 


Home Applications 
2169 Hikido Dr. 
San Jose, CA 95131 


Horizon Simulations 
789 S. Green Bay Rd. 
Lake Forest, IL 60045 


Human Engineered Software 
71 Park Lane 
Brisbane, CA 94005 


Hunter, Paul 
1630 Forest Hills Drive 
Okemos, MI 48864 


Hurricane Electronics 
P.O. Box 237 
Lansing, IL 60438 


|.M.S. Enterprises 
P.O. Box 4503 
Lancaster, CA 93539 


InfoCenter 
4807-16 
Lubbock, TX 79416 


Instant Software 
Rt. 101 and Elm St. 
Peterborough, NH 03458 


Integrated Data Systems 
11 Brighton Ave 

Ontario, Toronto Canada 
M4M 193 


Intek 

2726 Hostetter Road 
San Jose, CA 95312 

Phone: 408-259-2223 


Intellectual Games 
193 Peaceable St. 
Ridgefield, CT 06877 
Phone: 203-438-9307 


Intercomputer Inc. 
Box 90 

Prudential Center 
Boston, MA 02199 
Phone: 617-738-5310 


Interface Innovations 
4372 Casa Brazilia 
Suite 201 

St. Louis, MO 63129 
Phone: 314-968-6593 


International Pub. & Software 
3948 Chesswood Drive 
Downsview, Ontario M33 2W6 
CANADA 


Irons, Martin 
46 Magic Circle Dr. 
Goshen, NY 10924 


J.C. Software 

28 Shipley Road 

Weston, Ontario M4M 193 
Canada 


Jenn Products 
Box 246 
Harrison, ME 04040 


Jeu Intelligent 
P.O. Box 71 
Glasgow, VA 24555 


J.K. Audio 
Box 3295 


Escondido, CA 92025-0580 
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JLK Software 

6 Dufferin Place 
St. John’s, Nfld. 
Canada A1A 2V1 


Johnson 

9806 Longview 

Ellicott City, MD 21043 
Phone: 301-465-5069 


JPR Software 
Box 4155 
Winter Park, FL 32793 


Just Drop In Software 
522 Rolling Ridge 
Duncanville, TX 75116 


Just Games 
172 Fifth St 
Stamford, CT 06905 


Kabre Electronics 

17880 Los Alamos 
Fountain Valley, CA 92708 
Phone: 714-963-3118 


Kaltek 
Box 15642 
Rochester, NY 14615 


Kamel Technology 
2802 W. Bay Area Bivd #2106 
Webster, TX 77598 


Katt’s Computers 
Box 162 
Chicago Heights, IL 60411 


KB Enterprises 

8211 Valdosta Avenue 
“San Diego, CA 92126 

Phone: 714-578-5678 


KDVHE Publishers 
P.O. Box 6788 
Chicago, IL 60680 


Kesa Digital 
P.O. Box 912 
Redmond, OR 97756 


Kimtech 
1608-23rd Ave. NE 
Minneapolis, MN 55418 


KMC Programs 
97 Catharine St. 
Cambridge, U.K. 2779 


KML Inc. 
Box 1147 
New Brunswick, NJ 08903 
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Kopak Creations Inc. 
119 Peter St. #9 
Union City, NJ 07087 


Ksoft 
845 Wellner Rd. 
Naperville, IL 60540 


K-2 Electronics 
3990 Varsity Dr. 
Ann Arbor, MI 48104 
Phone: 313-973-6266 


L and G Enterprises 
Box 6854 
Silver Spring, MD 20906 


Lamb’s Software The 
1469 Aalborg Way 
Solvang, CA 93463 


Laminar Inc. 
1514 Fairview Box 12332(S) 
Columbus, OH 43212 


Lamo-Lem Laboratories 
Box 2382 
La Jolla, CA 92038 


Lansdowne Electronic Systems 
Unit 21, Borough Rd. Ind. Est. 
Steeplejack Way 

Darlington 

CO Durham, England, DL1 1TG 
U.K. 


Larsoft Software 
Box 255 
Waterloo, IL 62298 


Laserscan Electronics Corp 
2305 Broadway 

Riviera Beach, FL 33404 
Phone: 305-842-4255 


Leading Edge Products Inc. 
55 Providence Highway 
Norwood MA 02062 

Phone: 800-343-8413 


L-Monitor 
819 Kenyon Ln. 
Newark, DE 19711 


Longacre, Andy, Jr 
21 Leitch Ave. 
Skaneateles, NY 13152 


Lothlorien, M.C. 

4 Granby Road 
Cheadle Hulme 
Cheshire, SK8 6LS U.K. 


L&S 
PO Box 935 


‘New Paltz, NY 12561 


Phone: 914-255-5521 


Ludwig, Gregory F. 
9100 Soo Blvd. 

Rice Lake, WI 54868 
Phone: 715-234-2680 


Luxtron Inc. 
241 Winter St. 
Haverhill, MA 01830 


Lyonware (Robert F. Downs) 
1520 S. Lyon 

Santa Ana, CA 92705 

Phone: 714-835-9712 


Mac-Man Software 
515 W. 236 St. 
New York, NY 10463 


Macronics Systems Limited 
26 Spiers Close 

Knowie Solihull 

West Midlands, B93 9ES 
England 


Madigan, M.R. 

295 Westview Ave. 
Wadsworth, OH 44281 
Phone: 216-336-6987 


Mallas Software 
147 St. Johns Rd 
Wierton, WV 26062 


Management Systems Co. 
3227 Pine Needles Rd. 
High Point, NC 27260 


Maples, Wm. 
Dept. BG.688 Moore St. 
Lakewood, CO 80215 


Maranatha 
P.O. Box 759 
Mableton, GA 30059 


Markel Software 
PO Box 2392 
Secaucus, NJ 07094-0992 


Martech Games 

9 Dillingburgh 

Eastbourne, East Sussex U.K. 
MAV Microproducts 


Box 31256 
Seattle, WA 98103 


Vendors 


McGraw-Hill Book Company 
1221 Avenue of the Americas 
New York, NY 10020 


McKelvie Programs 
9 Hamilton Lane 
Willingboro, NJ 08046 


Melbourne House Software Inc. 


Dept. CS 
347 Reedwood Dr. 
Nashville, TN 37217 


Memory Master 
Box 774 
Barnegat, NJ 08005 


Memotech 

7550 W. Yale Ave. 
Denver, CO 80227 
Phone: 303-986-1516 


M.H. Marks Enterprises 
315 Thornberry Ct. 
Pittsburg, PA 15237 
Phone: 412-486-1694 


Micro Computer Software 

Unit D.6. Pear Industrial Estate 
Stockport Road West 
Stockport, Cheshire 

England, SK62BP 

U.K. 


Micro Design Concepts 
P.O. Box 280 
Carrollton, TX 75006 


Microcomputers Plus Inc. 
349 W. Main St. 
Galesburg, IL 51401 


Micro Developments 
Box 1140, 2000 Center Street 
Berkeley, CA 94704 


Micro Users in Education 
Westhill College 

Weoley Park Rd. 
Birmingham, B29 6LL U.K. 


Micrografix 
306 Double Tree 
Lewisville, TX 75067 


MicroPro 
33 San Pablo Avenue 
San Rafael, CA 94903 


Microscene 
6 Battenhall Rd. Harborne 
Birmingham, B17 9UD U.K. 


MicroSync Software 
7440 N. Rockwell 
Chicago, IL 60645 


Microsystems Specialists Inc. 
Box 733 

Adelphi, MD 20783 

Phone: 800-227-1617 


Microware 
5 St. Peters Lane 
Leicester U.K. 


Micro-80 Inc. 
2665 Buzby Rd. 
Oak Harbor, WA 98277 


Midura, Robert J. 
19 Merrifield St. Apt 3F 
Worcester, MA 01605 


Midwich Computer Company 
Rickingmall House 
Richingmall Suffolk, 1P22 1MM 
U.K. 


Mill Research 

2307 Adanac St 
Abbotsford, BC Canada 
V25 4T1 


Mindware 
15 Tech Circle 
Natick, MA 01760 


Mine of Information 
1 Francis Ave. 

St. Albans AL3 6BL 
U.K. 


Mohr & Associates Corp 
111 N. Baltimore 
Derby, KA 67037 


Moler, Robert C. 
5999 Secor Rd. 
Traverse City, MI 49684 


Mornae Software 
15 W. 780 Filmore 
Elmhurst, IL 60126 ~. 


Moro, Julio 

464 Prince Edward Dr. 
Toronto, Ontario M8X 2M3 
Canada 


Moviedrome-Video 
19 Leighton Ave. 
Pinner, Middlesex U.K. 


MSP 
P.O. Box 187 
New Windsor, MD 21776 


MT-Soft 
Box 2638 
Aurora, IL 60507 


Mule Electronics 
Dept 310A 444 Lincoln Blvd 
Venice, CA 90291 


Nanos Systems Corp. 
P.O. Box 24344 
Speedway, IN 46224 
Phone: 317-244-4078 


Nanosecond Computer 
Services 

713 David Whitney Bldg. 

Detroit, MI 48226-2060 


National Association of 
Free-lance Programmers 
P.O. BOX 813 

Vienna, VA 22180 


New England Software 
86 South Street 
Hyannis, MA 02601 


New World Concepts Dept C 
Box 587 
Ogden, UT 84402 


NGM Inc. 
P.O. Box 18702 
Oklahoma City, OK 73118 


Nooter Stock Program 
320 E. 25th Street 
New York, NY 10010 


Norman, Bob 
12817 Rinecrest Rd. 
Herndon, VA 22071 


Norris, R.M. 
10402 Montrose Ave. No. 202 
Bethesda, MD 20814 


Oliger, John 
10115 Nassau Lane 
Indianapolis, IN 46229 


Omegasoft, Automata Ltd. 
65A Osborne Road 
Portsmouth England, PO5 3LR 
U.K. 


Orbyte Software 
Box 948 
Waterbury, CT 06720 
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Vendors 


Original Programs 
3763 W. Crocus Dr. 
Phoenix, AZ 85023 


Orion’s Belt Enterprises 
807 N. Fairway Road 
Glenside, PA 19038 


Orme Electronics 
2 Barripper Rd. 
Cambridge 


Cornwall, TR14 7QN U.K. 


Orrfelt, Bob 
3436 Bay Road 
Redwood City, CA 94063 


Osborne, Ken 

17 Shaftesbury Way 
Royston, Herts SG8 9DE 
U.K. 


Oxford Computer Pub. 
614 W.Manchester Blvd. 
Inglewood, CA 90301 


P & B Software 
1155 E. Malibu Dr. 
Tempe, AZ 85282 


P.A.L. 
Box 24362 
Ft. Worth, TX 76112-9362 


Panda Software 

51 Elgin St. 

Shelton 
Stroke-on-trent ST42RD 
England 


Panero Software 
3309 Lewis Ave. 
Long Beach, CA 90807 


Panwar, R. 
2035 Kentland Dr. 
Houston, TX 7067 


Parsons, A. 

23 Coxhill Gdns. River 
Dover, Kent CT1 70PX 
U.K. 


Paul Shreeve Software 
428 Hall Rd. 

Norwich 

Norfolk NR4 6NF 

U.K. 


Peak 
Box 8005 #231 
Boulder, CO 80306-8005 
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Pecos Star Co. 
Box 8348 
Denton, TX 76203: 


Pegasus Micro Systems 
Box 397 

Chestertown, MD 21620 
Phone: 301-348-5865 


People’s Computer Supply 
Box 664 

Sidney, NE 69162 

Phone: 308-254-3208 


Phoenix Engineering Systems 
4240 Lakeshore Road 
Deckerville, MI 48427 
Phone: 313-376-4047 


Pinnacle Software 

152 Nagel Cres. 
Regina, Sask., Canada 
S4N 1N9 


Pleasantrees Programming 
7760 N. Hopdown Ave. 
Tucson, AZ 85741 


Plus+Pac Systems International 
Box 10300 

Chicago, IL 60610 

Phone: 312-951-7671 


P. Nethercot & R. Rackstraw 
19 Markby Close 
Sunderland 

Moorside U.K. 

SR3 2RG 


Polymath 
P.O. Box 800 
Felton, CA 95018 


Powerplay Systems 
Box 752 
New York, NY 11377 


Powers Associates 
502 Berland Way 
Chula Vista, CA 92011 


Powertronix 
25 East 23 Street 
Bayonne, NJ 07002 


Practical Computer Products 
21111 Strathmore Ln. 
Huntington Beach, CA 92646 


Praise Data Systems 
205 Pawnee Street 
Ronkonkoma, NY 11377 


Professional Electronics 
109 Chesney Ln. 
Columbia, SC 29209 


Propers Sales and Service 
Rd# 4, Box 280A 
Titusville, PA 16354 
Phone: 814-827-9723 


Pyramid Systems Inc. 
1695 Shenandoah Rd. 
San Marino, CA 91108 


QRA 
P.O. Box 3073 
San Jose, CA 95156 


Que Corporation 
7960 Castleway Dr. 
Indianapolis, IN 46250 


R.A.Tec 
Box 185 
Young Harris, GA 30582 


RAm 
4736 N. Milwaukee Avenue 
Chicago, IL 60630 


Ramex International 
48945 Van Dyke 
Utica, MI 48087 
Phone: 313-731-2163 


RAMstrap 
104 Ridgeway Ave. 
Louisville, KY 40207 


Random Access 
Box 41770K 
Phoenix, AZ 85080 


Rave Research 
1005 Mechanic 
Decorah, IA 52101 


Rayco 
Box 484 
Delaware, OH 43015 


RCO Technical 
Box 773 
St. Ann, MO 63704 


R.D. Laboratories 

5 Kennedy Road, Dane End 
Ware, Herts S912 OLU 

U.K. 

Phone: 0920 84380 


Redditch Electronics 

21 Ferney Hill Avenue 
Redditch, Worcs B97 4RU 
U.K. 


Vendors 


Research Applications 
Products 

4561 Paloma Ln. 

Yorba Linda, CA 92686 


Reston Publishing Co. 
c/o Prentice-Hall Inc. 
320 Hudson Ter. 


Englewood Cliffs, NJ 07632 


Riggs, John 
1114 Elaine Ave. 
Livermore, CA 94550 


R.1.S.T. Inc. 

P.O. Box 499 

Fort Hamilton Sta. 
Brooklyn, NY 11209 
Phone: 212-259-4934 


R.L. Associates 
614 W. Manchester BI. 
Inglewood, CA 90301 


Roberts, D.C. 

8 Sheddingdean Close 
Burgess Hill, 

West Sussex Rh1 5JQ 
U.K. 


Robill Products 
555 Park Ave. 
Paterson, NJ 07504 


Rom-Pac Applications 
5921-A Alhambra 
Norcross, GA 30093 


Rose Cassettes 
148 Widney Lane 
Solihull, 


West Midlands B91 3LH 


U.K. 


Rosetronix 
269 Dahlia 


Imperial Beach, CA 92032 


Rowland, D. 
97 Essex Avenue 
Montclair, NJ 07042 


R-Tek 
7326 Ridgeberry Drive 
Houston, TX 77095 


Run-it Software Club 
732 S. Sherman 
Chicago, IL 60605 
Phone: 312-427-6526 


Savage Software 
PO Box 441 
Titusville, FL 32780 


Scarim, Nicholas 
417 Clinton St. 
Brooklyn, NY 11231 


Scientific Software 
6 W. 61 Terrace 
Kansas City, MO 64113 


Scisoft 

5 Minster Gardens 
Newthorpe, Eastwood 
Nottingham NG 16 2AT U.K. 


Screenmakers 
351 Badger Lane 
Guffey, CO 80820 


Sensible Technical Solutions 
Box 1144 
Piscataway, NJ 08854 


Sensible Technical Solutions 
Division Sema J Corporation 
3510 E. River Dr. 

Green Bay, WI 54301 


Sieder, M. 

5710 Milan Blvd. 

Brossard, Quebec J4Z 2A9 
Canada 


Sight and Sound Electronics 
1120 Bailey Hill Rd. #10 
Eugene, OR 97402 

Phone: 503-485-6274 


Sikes Software 
Box 115 
Edmeston, NY 13335 


Silicon Valley North Dept. SBG 
Box 2442 
Hammond, IN 46323 


Silicon Valley Software 
2334 Hastings Dr. 
Belmont, CA 94002 


Simplex Software 
55 Sutter St. Suite 623 
San Francisco, CA 94104 


Simpson Software 
21 Tuttles Lane West 
Wymondham, Norfolk U.K. 


Simulsion 
Box 894 
Lemon Grove, CA 92045 


Sinclair Place 
P.O. Box 2288 
Redmond, WA 98052 


Sinclair Research Ltd. 
3 Sinclair Plaza 
Nashua, NH 03061 


Sinclair Supply Shack 
22626 Woolsey Drive 
Novi, MI 48050 


Sin-Time Review 
Box 742163 
Houston, TX 77274 


Sinware 
Box 8032 
Santa Fe, NM 87504- 


Sirius Ware 
6 Turning Mill Rd. 
Lexington, MA 02173 


Skelly Computing 
50 Riverside Drive, Camelot 
Lake Placid, NY 12946 


Skinner Electonic Enterprises 
P.O. Box 787 
Fallbrook, CA 92028 


SKT Enterprises 
Box 23955 
Washington, D.C. 20024 


Smartware 
P.O. Box 1491 
Melbourne, FL 32935 


Smith, M.A. 

2 Solway Rise 
Dronfield Woodhouse 
Sheffield, $18 5ZR U.K. 


Smith, Thomas J. 
43715 Gadsden Ave. 
Lancaster, CA 93534 


Soft Way 
3308 Midway Dr. Dept. 124 
San Diego, CA 92110 


Softek Company, The 
P.O. Box 4232 
Santa Fe, NM 87502 


Softek Software 
329 Croxted Rd. 
London, U.K. SE 24 
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Vendors 


Softest 

10 Richmond Lane 
Romsey 

Hants, 505 8LA 
U.K. 


Softsync, Inc. 
14 E. 34th St. 
New York, NY 10016 


Softwar 

Box 205 

Rossland 

B.C., Canada VOG 1YO 


Software Development 
Associates 

3328 W. Las Palmaritas 

Phoenix, AZ 85021 


Software House, The 
4226 E. West Hwy. 
Chevy Chase, MD 20815 


Software Lab East 
121 Gordon St. 
Ridgefield Park, NY 07660 


Software Supermarket 
87 Howard’s Lane 
London SW15 6NU 
U.K. 


Sophia Systems 
15122 Pheasant Drive 
Surrey, B.C. V3R 4X6 
Canada 


Sourceware Inc 
Box 1579 
Vernal, UT 84078 


Southern Computer Systems 


630 Main St. 
Shelbyville, KY 40065 


Space Breaker 
Box 8104 
Green Bay, WI 54308 


Spectra Computer Problems 


P.O. Box 41795 
Tucson, AZ 85717 


Spencer Software 
The Sycamores 
Queens Road 
Hodthorpe, 


Nr. Worksop Notts S80 4UT 


U.K. 


Spyder Electronics 
Box 4172 
Morgantown, WV 26505 


S & S Company, The 
388 W. Lake Street 
Addison, IL 60101 
Phone: 312-628-8955 


St. Martin’s Press 
175 5th Avenue 
New York, NY 10010 


Strategem Cybernetics Inc. 
286 Corbin PI. 
Brooklyn, NY 11235 


Stuart Software 
25381-G Alicia Parkway Suite 316 
Laguna Hills, CA 92653 


Stuart, William, Systems Ltd. 
Dower House, Billericay Rd. 
Herongate, Brentwood 
Essex, UK CM13 3SD 


Sunflower Systems 
718 Wast Avenue B. 
Hutchinson, KS 67501 


Suntronics Co. 

12621 Crenshaw BI. 
Hawthorne, CA 90250 
Phone: 800-421-5775 


Support Systems One 
P.O. Box 1794 
Philadelphia, PA 19105 


Sussex Software House 
57 Bexhill Rd 
Eastbourne, E. Sussex U.K. 


Syber Inc. 

1325 Diller Rd. 

Ocean Springs, MS 39564 
Phone: 601-875-3682 


Sybex Inc. 
2344 6th St. 
Berkeley, CA 94710 


SYNC 
39 E. Hanover Avenue 
Morris Plains, NY 07960 


Synchronizing Education 
and Games 

688 Sherene Terrace 

London, Ontario Canada 

N6H 3KI 


Sync-Lair, The 
1665 Knoll 
San Luis Obispo, CA 93401 


SyncMaster 

Box 511 

Oakridge, NC 27310 
Phone: 919-643-7120 


Syncware Co. 
P.O. Box 5177 
El Monte, CA 91734 


Synergistic Design 
Box 411023 
Chicago, IL 60641 


Syntax ZX80 Inc. 
RD 2 Box 457 
Harvard, MA 01451 


Tapemasters 

Box 38651 

Dallas, TX 75238 
Phone: 800-527-1227 


Technology Products 
& Services 

1012 Clearwater Place 

Box 10207 

West Palm Beach, 

FL 33404-1207 


Technomatic Ltd. 
17 Burnley Rd. 
London, U.K. NW10 


Teletek Co. 
15 Central Way Suite 169 
Kirkland, WA 98033 


THM Software 
154 Laconia Ave. 
Staten Island, NY 10305 


Thurnall Electronics 
c/o Sinclair Place 
P.O. Box 2288 
Redmond, WA 98052 


Timedata 
3 Waldon Rd. 
Califon, NJ 07830 


Timedata Ltd. 

16 Hemmells 

High Road Laindon 
Basildon, Essex U.K. 


Timeworks Inc. 
P.O. Box 1902 
Ogden, UT 84402-1902 


Timex Computer 
Corporation 

Box 2655 

Waterbury, CN 06725 


TMR Intelligence 
Box 1902 
Ogden, UT 84402-1902 


Touchstone Publishing 
P.O. Box 81 
Beaverton, OR 97075 


Towers, J. 

381A Foxhill Road 
Sheffield S61B6 
England 


Traffic Technology 
P.O. Box 2 
Warminster 
Wiltshire U.K. 
BA12 7QX 


Tree Systems 

Suite 233 

3645 28th St. 

Grand Rapids, MI 49508 


Trixieware 

176 Midanbury Lane 
Southampton U.K. 
SO2 4GX 


Troiano Software Co. 
P.O. Box 40 
Nesconset, NY 11767 


T-S Systems 
440 Riverside Dr. 
New York, NY 10027 


TS User 

(Yagsee Publishing) 
Box 155 
Vicksburg, MI 49097 


TSG Enterprises 
54 Richwood PI. 
Denville, NJ 07834 


Turner Elcy & Company 
Box 395 
Port Huron, MI 48060 


T. W. Vessels 
Rt. 1, Box 77-S3 
Brownsville, KY 42210 


UAS 
Box 612 
Haddongield, NJ 08033 


Ultimate Blackwood, The 
P.O. Box 7427 
Santa Cruz, CA 95061 


Upstate Labs 
27 Elvira St. 
Rochester, NY 14606 


UPSystems 

Dept. BG 

Box 501901 

Houston, TX 77250-1901 


User Friendly Research 


478 W. Hamilton Avenue, Suite 154 


Campbell, CA 95008 


Utilities Engineering 
1213 19th St. P.O. Box 299 
Brigantine, NJ 08203 


V and H Computer Services 
182c Kingston Road 
Staines 

Middlesex, U.K. 

58041 


Video Arcade 
824 Val Vista 
Sheridan, WY 82801 


Vidiom Dept.C 
P.O. Box 3118 
Providence, RI 02906 


Wagner, Thomas 
Softwareversand 

Postfach 

112243S, D-8900 Augsburg 
West Germany 


Wayne Green Books 
Peterborough, NH 03458 


Weick, Dana 

7127 W. Becker Lane 
Peoria, AZ 85345 
Phone: 602-979-1071 


Wida Software 

2 Nicholas Gardens 
London W5 5H7 
U.K. 


Wiley Press 
605 Third Ave. 
New York, NY 10158 


Williams, M. 

Books by Mail 

Box 1445-F 

East St. Louis, IL 62201 


Vendors 


Wilson, Sean 

20 Lakevista Avenue 
Markham, Ontario L3P 1H5 
Canada 


Wisconsinc Electronics 
Box 332 
Milton, WI 53563 


Wishmeier Associates 
Software 

220 S. William Street 

South Bend, IN 46625 

Phone: 219-234-3433 


Woish, Bob 
102 N. Lane B3 
Conshohocken, PA 19428 


Woods, Thomas B. 
Box 64 

Jefferson, NH 03583 
Phone: 603-586-7734 


Word Software 
175 Osborn Ave. 
New Haven, CT 06511 


XIBMIC Ltd. 
24 Lumber Rd. 
Roslyn, NY 11576 


Yocum, J.M. 
Box 1955 
Corvallis, OR 97339 


York 10 Computerware 
9525 Vassar Ave, #5 
Chatsworth CA 91311 
Phone: 213-700-0030 


Youngs’ Computer 
Publications 

2 Woodland Way 

Gosfield 

Halstead, Essex CO9 1TH 

U.K. 


Yruegas, Eric 
4706 Langley Avenue 
Whitehall, OH 43213 


Z Games 
Box 367 
Ringoes, NJ 08511 


Zebra Systems Inc. 
78-06 Jamaica Ave. 
Woodhaven, NY 11421 
Phone: 800-221-0916 


Vendors 


Zenkar, Matthew 
142 Holcroft Rd. 
Rochester, NY 14612 


Zeta Software 
Box 3522 
Greenville, SC 29608 


Zodex 
East Hill 
Oakham, MA 01068 


Zopf Industries 
121 W. Mt. Hope 
Lansing, MI 48910 


Z-West 
Box 2411 
Vista, CA 92083 


ZX CO 
P.O. Box 138 
Syosset, NY 11791 


ZX Computing Magazine 
513 London Road 
Thornton Heath 

Surrey, England CR4 6AR 


ZX-Guaranteed 

29 Chadderton Drive 
Unsworth 

Bury, Lancs U.K. 


ZX-Panding Ltd. 
Box 25 
Newton, NC 28658 


ZXSystems Software 
P.O. Box 8264 
Pembroke Pines, FL 33024 


ZX81 Programs 
106-B Antoinette Ct. 
Charlottesville, VA 22903 


2-Bit Software 

P.O. Box 2036 

Del Mar, CA 92014 
Phone: 619-481-3629 


2K Express — 
119 Liberty St. 
Oswego, NY 13827 


3G Co. 

Rt. 3, Box 28A 
Gaston, OR 97119 
Phone: 503-357-5607 
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